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Confessions of a radio 
“Gyp’’—How to build 
re ence ition Toke reliaxael 
A*Radio Doctor’? tells 


rs >, how to get the 
Foes MEO) L see 


An amazing new motor-hoop of the speedway 


Thrilling escapes of a lion-hunter ("%s) 
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YAY— 


Radiola Regenoflex 
with compartments to hold the 
Bateerien with 4 Radiotrons 
WOsT"and Rhdisla Loud 

Complete excepe bat. 
fries nd antenna 22 3191 
Same without Radioetong and 
Loudepeaker ‘3150, 


Want a Radiola this 
‘Christmas? 


bei 
A aro hint oes wonders, east 
i peat ro 


from $35 to $425. 
Te may help. 


sc 
oa Sitar 


a touchdown/ 


Mickey ovet the line! Listen to 'em cheer! 'Ray—Mick! 

‘Thousands at the game. Hundreds of thousands listening in! 
Everybody's eager —excited—keeping young with new en- 
thusiasms. Listening int 
It's great to get every word from the field—just as sharp and 
distinct as if you stood beside the announcer. It’s great to 
get music that comes from miles away, every tone and over- 
tone mellow and clear. And these are the things that are 
niaking the fame of Radiola Regenoflex. 
The Regenoflex is simple to operate. It is non-radiating— 
doesn't disturbs your neighbor's program. Itis selective—gets 
the statiom you want without interference. It is sensitive— 
gets big distances on the Loudspeaker. But most important 
is the new tone quality so real that it doubles the fun of get- 
ting the game! 


“There's a Radiola for every purse” . 


Radio Corporation of America 


Sales Offices: 
233 Beeadeay 10 Sq, Ta Salle Sercet 23 California Sereot 
New Your Chleaeo, le Prancaco, Ca 


Radiola 
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IINK of the boundless delight of that dear old mother, con- (Crsey Tree Tue Mal #3, 83000 
fined to the house by the rigors of winter or the infirmities ‘rad rey Pn 8 
of age, when she listens in for the first time on a Crosley 

ies, 


Radio, ‘Tmagine the joy of the kiddie 
Christmas morning with the glad tidings that "Santa has brought 
tus a Crosley Radio.” ‘Then decid is ‘ 


‘There can be no git with greater possibilities for continued happ Chey Todyn Reel $68 
nest than a Crosley set. It carries Christmas along through the "Ta ty Ron 


fear, continually giving new thrills and happiness, and bringing 
Bleasant thoughts of the giver. 


Fadio performance can be obtained places Crosley sets within the 
reach of all—the ideal Christmas gift. 


MEFORE YOU MUY—COMPARE YOUR CHOICE WILL BE A CROSLEY 


“lied “The Sent 
Write for Complete Catalog sya 
THE CROSLEY RADIO CORPORATION 
1217 Alfred Street aiaanancidii Cincinnati, O. Scias Hewpes shee 
Crosley Ovens and Operates Broadcasting Station FL ® ead Caey Pa R185 


© This seal on « radio or toot advertisement signises the approval of the INSTITUTE OF STANDARDS, See pare 33. 
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Coming Next Month 


What do your dreams mean?—The latest psychological 
discoveries about one of the oldest of all human enigmas, told 
in understandable terms in a fascinating article. What dreams 
are, where they come from, and what they tell you. 


How to build a warm house—Did you know that for the 
cost of a winter’s supply of coal a frame house can be s0 con- 
structed that it will hold the heat in winter and keep it out in 
summer? How you can make frame walls equal in insulation 
to a 16-inch brick wall or a 26-inch concrete wall. 


Is your car fixed for winter?—Whether you run it or 
whether you store it, there are certain preparations you must 
make to carry it safely through | the cold weather. An expert 
tells what these are, and why, in most cases, it is cheaper to 
run your machine than store it. 


The two-cent trail of peril—A thrilling account of how brave 
men risk death every day in out-of-the-way places to deliver 
the letters you mail, Stories of their adventures in howling 
blizzards and over treacherous ice. A gripping romance of 
Uncle Sam’s postal service. 


wry mall cre of And more than 200 
bowling bhizeards to keep the mail moving other fascinating arti- 
cles and pictures, giv- 
ing you all the news of 
radio and engineering, 
science and invention, 
strange and unusual 
things people are do- 
ing, together with 
practical ideas for the 
automobile, the home, 
the home workshop, 
and the use of tools 
and machinery. 
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Better Shop Methods... 98 
And other timely artes ond pictares 
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[Guarantee 


To Make You A 
Public Speaker, 
or I Won't Take A Penny, 


T'll Show You How To 
Control One Man Or A 
Big Audience—How To 
Conquer Stage Fright— 
How To Increase Your 
Earnings—All By The 
Power Of EffectiveSpeech 
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Give Me I5 Minutes a Day 


That's all I want, 15 minutes a 
day, to prove to you beyond a 
shadow of a doubt that I can do for 
you what I have done for other 
men—increase your income, make 
youa leader, make you successful. 

C. F. Bourgeois, President of 
Robischon and Peckham, says: "The 
lesson on ‘How to Develop Person 
ality’ is alone worth the entire cost 
of the course, It has been of real 
practical help to me.” 

Walter 0, Ford of the Ford Manu- 
facturing Company writes: “Was 
always consierably flustered when 
called upon to speak. Now, thanks 
to your course, I feel perfectly at 
home and confident. Every man 
who wants a strong personality and 
the power of effective speech should 
take your course.” 

H. B. McNeal, President of the 
Telephony Publishing Company, 
says: “It should appeal to every 
man and especially to young men 
‘who are ambitious for rapid promo- 
tion.” 


Get Big Money Jobs 


‘These men write as do hundreds of other 
successful men concerning. this, amazing 
rnew method of making you a forceful, fluent, 
‘convincing speaker. The world is at the feet 
fof the man who ean hold others by the sheer 
power of speech, Powerful speech shortens 
the road to sucess, Leadership depends on 
the ability to talk forcefully, Auently and 
convincingly. Why do salary’ increases and 
the big-pay jobs seem to just come naturally 
to‘one man when all about him are mea of 
quatability in other respects? Why ia social 
life does one man have great influence and 
be the center of interest when others are 
ignored? ‘The answer is obvious. The sue- 


nan has the knack of making every 
‘sys of writes count in his favor, 
He is never at a loss for the right word and 
he presents his proposition or views in clear, 

and forceful language—with the re- 
ssule that be gets what he goes after. He has 
the wonderful power to 


Sway Others At Will 


and be is welcomed everywhere and listened 
to with deep respect. How many men can 
‘address a dignified board of directors and 


cessful 
word: 


| What This Amazing Course 
Teaches You 

How to make after-dinner speeches. 

How to write better letters. 

How to sell more goods. 

How to have a good memory. 

How to enlarge your vocabulary. 

How to make political speeches. 

How to develop self-confidence. 

‘How to have a winning personality. 

How to be master of any situation. | 


Powerful and con- 
acquired. 


‘capable of doing them. 
Vincing speech can be e 


Easy For Anyone 


don't care what line of business you are 
ILdon't care how embarrassed you now 
when you are required to speak, I don't 

T ean show you 


are what yoo think now. 


how to ise quickly above the mass in busi- 
nets, how to step to promotion, how to be 
Sileader, with poise nd the aisurance £0 
plunge right into any’ subject and eonving 
Yourrbarers of your point of vie: By hi 
mazing new method, made possible by Pro- 
femor KE. Pattivon Kline, formerly dean of 
the Pub king. Department of the 
Columbia College of Expression, being & 
powerful speaker is easy and simple, 


Free Self-Test 


‘oconvnce. yo fly that you cas become 
a powerful and convincing speaker by giving 
te only fiteem minutes a day right fn the 
Privacy of your own home, 1 wil send you a 
Remarkable FREE velftest, and then you 
an judge for yourself, want you to dete 
Trine whether or pot you wish to have this 
power of vocech that inen envy and women 
Torlaud, Also, because L know that you will 
TEN delighted that you wil tell others of 
thieamazing mothod, Twill send you @ 


Special Offer 


if you fill in the coupon and mail at once. 
‘You like thousands of others can quickly 
and easily learn the secret of achievement 
{oth in position and salary and all this with- 
‘out leaving your present position and by de- 
Voting only a few minutes a day to the 
fascinating material T will send you. Just 
give me your name and address on’ the 
coupon, 

NORTH AMERICAN INSTITUTE 

Dept. 1860, 3001 Michigan Ave, 


1 Ethane and 
‘Ber. Please send. me fall 


inverted in pour Cs 


{ fpaget ines under a0 tllatlon of any 


4 cary 


Litre 


HAT germs exist Is certain 
‘mowledge, but that they are 
the cause of disease is quite 


different. statement, 

If the theory that germs are the 
primary cause of disease is correct, it 
follows that the introduction of germs 
into the living organism would pro- 
duce disease in every ease. 

‘The instances that prove this untrue 
are 50 legion that the germ theorists 
have been compelled to explain that 
the germs are impotent UNLESS 
THE POWER OF RESISTANCE OF 
THE PATIENT I$ SUBNORMAL. 

Power of resistance may be meas- 
ured in terms of life current or vital- 
ity. The stronger the life current, the 
greater the resistanes and, vice versa, 
the weaker the life current, the 
weaker the resistance. So we may 
conclude that where 100 per cent of 
life current, or vitality, exists the sus- 
ceptibility is zeros and where 50 per 
ccent exists the resistance is small and 
the susceptibility correspondingly 
great, 

It requires but little reasoning from 
these facts to conclude that those who 
contract typhoid, for instance, owe 
their susceptibility to « lack of vital 
force in the intestinal tract; those who 
contract tuberculosis, pneumonia, ete., 
to a lack of resistance in the lung tis- 
sue, and 40 on through the entire list 


Chiropractic goes several links far~ 
ther back in the ehain of cause and 
effect, While the germ theorists stop 
at the susceptibility of the patient, th 
chiropractor says that the susceptibil- 
ity is the result of a lack of vital 
force, due to pressure on a nerve 
caused by a misaligned vertebra; and 
that when the vertebra is adjusted the 
normal vital force will again flow over 
the nerve, the affected parts will again 


Write for information regarding Chiropractors ot 


CHIROPRACTORS’ ASSOCIATION 


DAVENPORT, IOWA, U.S. A. 
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| 
become normal and the disease germs 
and every other incidental effeet will 
disappear. 

Millions of people testify to the 
efficacy of Chiropractic in the so-called | 
germ diseases. A fair trial at the 
hands of a competent chiropractor will | 
convince you as it has convinced | 

| 


others, 


CHIROPRACTIC] | 
CONQUERS || 
TUBERCULOSIS] | 
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UNIVERSAL 


Auto = 
—to 
You 


Need Th New Books 


"Bee 
cee, 
MR EE: 

© Shooter—Car Owner 


IST off the press. Five volumes, 2200 
‘of money-making automobile ideas, Tells what 
to do, how to do ic and why. All new sh 

kinks and brand new repair methods induded 


ponies Sars tof dap "You cat yaky 


4 Big New Features 
At No Extra Cost 


flay Ron Ey 
‘Seneca cel ind 
‘Seed Thee dare bee 


uchanlutonet isonet 


ouble’ Here aretheready 


othe Bon mond 
Vent bok yup 


MAKE MONEY 
AT HOME 


AMERICAN SHOW CARD SYSTEM LIMITED 
288 Adve sling Ten, Cod 
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4 
Clip this Coupon 
Now-for my Bij 
FREE AUTO BOOK 


mow of, eas get you ALL thie 


my. wonderful training. 
nat Chicago. Auto Shope t know w 
VeIve VOU THAT TRAI 


not books 
Your HOME! 
Read My Guarantee! 


MAIL THIS COUPON NOW! 


FREE AUTO BOOK 
B. W. COOKE, Pursrt Chicago Auto Shops 
Dept. $25, 1816 Sunnyside Avenue, Chicago 
Send me FREE your big Auto Book “The Pay- 
Raiser” and proof that I can become an Auto 


Expert at home in spare ‘lio reserve 
2 Free outfits without obligating me 


thse 


fotcray” Be W. Cooke  ensineer 
CHICAGO AUTO SHOPS 


DEPT. 925, 1816 SUNNYSIDE AVENUE, CHICAGO 


Name 


City. ee eeeeee soe Statecsseeee 
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MEN 
WANTED 


to Learn AUTO 


and Garage Business 
Earn Up to*20.000 per Year 


a year is a lot of money, men, But it is being made 
$20,000 {, "ire Auto and Garage business. ‘True, not. every one 
makes it. But it's there—and you can go after it, neck and neck with the 
next fellow, Thousands of jobs and business opportunities in Automotive 
Tines are stil open. ‘That's what I want to talk to you about, 


Only 8 Weeks to Complete the Training 
gre tazegmel arnt bin where cn po aead sth ie 
ijabor show you how to arta for jours om smal capita, rom ther on apo Jou 


Where the Big Money Is Made 


for themaclves. The others are in jobs, earning 


The City of Automotive Opportunity 
There is room for thowands wore trained men in 
for accemory business. Right ere 

‘here are over 5,000 garages and repair 
“Within 10" blocks. of the big” Greer ‘Shop 
there are over 40, Auto Sales Agencies 


al thagement Selling Afachine 


meiaites tha tte, Mall Coupon for Book and Otter Dept. 2601 

‘eeitln ires Sindek Tate my woe for hymen thle book wl gan your eet the pw >)! 2024S. Wabash 
ae ee if Avenue 

frobie facts ite FREE. 7” OHICAGO, ILL. 

Rilctie "te fora!" 7. Please send me FREE BOOK 

Fawn Gusts, 4 “How to Succeed in the Auto. 

Rest 7 mobite. and ‘Tractor Business 

7° aod. special training offer. This 

7 sequest” does not obligate me in 


COLLEGE 7 any way. 


Automotive fi seme ven 
Engineering .“" 
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Ten Days’ Free Trial 
Yes, only $3.00 puts down this genuine 
Tate model Shipman-Ward Rebuilt 
Underwood ie your home You ean 
tiyit test and then decide, See for 
urself how new itis how it wrtex 
Fett be eatsied, Your $8.0 une 
conditionally returned if at the end of 
isfied. Theentire 

oe een 


EASY Bsuiz 


Littlemore thanrental, Balanceof pa 
‘ments so, small you will hardly noti 
them, while you enjoy the use of this 
‘wonderful machine. You don’t have 
to serimp and save to pay cash, All 
ata big saving to you. 


Five Year Guarantee 
With every typewriter we af 
"These machines are 
ke new by the famous SHIP- 
ARD PROCESS. Equipped 
improvements. You cut tell 
them froma new machine. ‘The world's 
Standard typewriter, the same models 
Bd by the Underwood Typewriter 
mmpany today, at a big saving to 
i Act om Get this splendid of 
Je and save money. 
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‘This wonderful standard Shipman-Ward 
.00 down. Ten days’ free trial and the 


From Factory to You 
‘These machines are shipped direct from 
‘oar factory:t-the largest typeviriter re- 
Building plant in the world. They are 
rebuilt by the famous SHIPMAN. 
WARD PROCESS. Developed 
through 90_years inthe typewriter 
business. Through our money saving 
methods of rebuilding and elimination 
of a large expensive sales force we 
fareable to make this wonderful money 
Erving oder 10 You. ACT. TODAY, take 
Svamage ti an you wl SAVE MONEY: 


ACTNOW! Mailthis coupon today. 


Free Book of Facts 


‘Write for this free book of facts explain- 
ing Shipman-Ward's wonderful eystem 
‘ofrebullding typewriters. Weshow you 
‘exactly howit’sdone. How youareable 
to buy them. ‘Complete and valuable 
information about the typewriter indus- 
try, both instructive and educational. 


FREE p.0tt 
A. complete course in touch typewrit- 
ing. "You don't bave to know bow to 
‘operate a typewriter. You cam learn 
Thoperate the mache in one day. We 
sist give tee a waterproot cower and 
ST USE at come wae a typewnter 


SHIPMAN-WARD MFG. CO. 


2149 Shipman Bldg., Montrose and Ravenswood Aves., Chicago 


and its YOURS 


$ OWN’ The Greatest Typewriter Bargain Ever Offered 
Right now we are making you the greatest typewriter offer you ever 
dreamed of—an eye opener. 
Rebuilt Underwood only $3. 
easiest monthly payments, shipped direct to you from our big factory. 


All Shipments made direct to 
Foner nny rag a ro 
‘rhe rebuilding plant in the world 


FREE BOOK COUPON 


SHIPMAN-WARD MFG. CO, 
ao Shipman Bes 
Montrowe and Ravenwood Aves 
emcee 
et ye sat ee eps oe 
Sees 
shed Oty 
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Earn’3500 to*10000a year 
as an Electrical Expert 


What’s Your Future? 7 Pare 


$: a wee = Training That Make 
30 or $40 aweek. In the SUCCESS Certainr 
rical Expert you can make 


$70 to $200 and make it easier—not work half so 
hard. Why, then, remain in the small-pay game, in 
a line of work that offers no chance, no 

big promotion, no big income? 

Fit yourself for a “bossing”” 


ib— Be An 
“Electrical 
Expert!” 


Today even ordinary Electricians— the 


screw driver" kind are making money 
big money. But it’s the trained man 
the man who knows the whys 
and wherefores of Electricity — 
t,"" —who 
the ordi- 
nary Electricians — to boss 
the Big Jobs — the jobs 
that pay $3,500 to 
$10,000 a year. 


the “Electrical Exy 


is picked to “bos 


She SCOOKE’ ‘Trained Man is the 
Steet elite eter i elle 
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TI will train you at pe 
to fill a Big Pay Job 


33 500 to 310) 000 a Year 


lling now for mye 


I know exactly the 
rs course in Ele: 

thorough, succ 

regardless of age, e: 

‘a few short months, an“ 

to $200 a week. 


Earn While You Learn 


With me you do pract ‘once. In my first few lessons I show 
you how to mal -al work in your spare ti 
halt of my stu this way.) I's 
also, how to get help you to get 
started. 


FREE—Electrical Working Outfit—FREE 


To. do spare time work you'll need tools, etc. These I give you—Free—a, whole it 
including measuring instruments, a real electric motor (no toy), and other thingr—the 
atest value ever given by any School 


turn every penny’ paid me in 
‘not satisfied in every way with m 
the Chicago Engineering Works, a million dollar 


institution, 


Nothing Like “Cooke” one Anywhere Send 


Investigate ! Mail Coupon 


Get the Vital Facts, Let me send you free my big 


The Future of Electricity. Let me tell 


wut the big demand for "Cooke" trained 
‘perts, ‘Sign and send me Coupon below. 


L. L. COOKE, Chief Engineer 
Chicago Engineering Works, Inc. 
2150 Lawrence Ave. 
CHICAGO, ILL. 


10 


aes as é 


ae ieee, He 


eee 
eee oe ae 


MOTORS. ENGINES AND MACHINERY 
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en Siosate "tock. Chicas. 


ES ene 


ite, ——_—_ 
NOG n Tun sae onsiae afi Mens Naar hat 
REO Nese ee ay 
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feema oe roto und buy eign 
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Another $25.00 
IN PRIZES 


To win one of these cash prizes is cary, 
and every reader is invited ‘to enter this 
fascinating competition. Just write a letter 
‘of not over seventy words answering this 
‘question: 


issue interests you most and why? 
Hire are the prizes we will pay fr the ten 
the above g 


pick interests you most. Remem. 
ber that ten prises will be awarded. You 


‘of $10.00 goes to. Mi 


‘The ft prise 
|, patos of Cincinnati, Yor is Sei 


the advertisement. of 
Sorting Syndicates Mrs Philip iter follows: 


ef eae tle Ht 


‘The Third Prize goes to Mr. R. Melrose. St. 
John. N. By for hisletier on the advertisement 
‘Of the Metalic Letter Company 
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‘More Money Making Ongortanities 
"on pages 12 to. 
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CARPENTRY 


SELF TAWUG CM 


Be A SKILLED Workman and Hold Your i ks Dull "Seasons 
eet oe ta. cven wen work sums hares sanded Conets of Rudls New Guides 
fet enough skilled carpenters? Almost any 1 eps 
‘a carpenter can get a job in the bui 
man KNOWS wheeher h 


4 
al elptaate you ti 
ed workman that is never out of a job. 


PER MONTH-ENTIRE SET: 
FREE EXAMINATION 

POCKET SIZE-FLEXIBLE COVES 

1600 PAGES-3700 ILLUSTRATIONS 


Aupets} | Avnet? | Aupeus! 


CaRpenTens (CARPENTERS (CarpenTERS 
AND. AND" A 


AND 
Buitpers | | Buiupe WILDERS 
LOER! 
| | Guiwe 
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BUILDERS 
MATHEMATICS 
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Will you give me 


GMONTHS 


to increase YourPays (A 


Your:name on the coupon means Yes" 


Te, 
i 


8 HE 


No, 1 amy nota wird. T don't claim to have a “corner” ) What 1 You 


Pes ee 


er hee 


‘YOU NEED No PREVIOUS 
TRAINING. 


SUCCESS CALLS MEN OF 


Ayo are pun of pon vou 


Eres cin 


$25.00 in PRIZES * 


Suse 


oop Sane peacate & 
‘More Money Making —— 
‘on pages 10 to 29 
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Thousands say of this book: 
“This is just what I have always wanted!”’ 


Will you accept it, FREE? 


“They have started to read; they’ for busy’ men and women. One year’s 
Site fallen oy ube ay 


FEW years ago young 
penetrated. the. 

Famous New Yo 
and said 
tell me what Ie 


batted educators 


iieraey 
‘ene 


tertaining of pastimes who apnly. You 
men were Dr. Lyman nding and maine by encloalag 2c th the 

Richard Le ‘coupon The Dally Read . 

As Bon Dickinson, Dr Blk 


Toowt cheling pursuits of your life.” Yes 


Sek bhue cot it 


Baas n Mason, Dr. Henry van Deke, ‘aising' nearly. “200, ages wit 
and De. Hamilton Weight §dee and crays, by th 


Everybody know 
the masterpieces Is 
Way fo the broad culture that imakes one Thousands Acclaim It 


Mable sey tention, present x tutors. eeept it it 
Ah? interests of Four Blenrure 


Sought after noctaiys it fe more rom NELSON DOUBLEDAY, INC. 
ening than, travel, for it peach More war's Duly Reading Guidean oullne Dept. ¥-S112, Garden City, New York 
fog Het Thnat would sti iy? 


Thu. an entertarnmen ‘oe ad 
pocty. of fictional writing and historical 
Bctbtion of the world’s nest selections Sxreon 
Of ashing humor, of penetrating pathos Grn: 


But where to begin is the question. 


Th weft wen wo aranged tet the SEE TORLSUE eerie ete 


The Tremendous Problems 


Even if we do make a start at reading, S2ch reader's calendar.) Thus on uly 14 


bas fell upon anniversary dates in Sct dy s'tirvear siete the carats 
of the reading about the Pall of use Tid'sye is t's! ecrtler passseess 


the hext question is how can we keep it 


up. “How can we avoid monotony? How Bastille. Every day is full of such timely.) 
weet the daily variety fa reading that iteres 
en the minutes speed by lke sectnds? ‘The Daily: Reading Guide requires only Mtr . 


his has stopped thousands of would-be twenty minuter of reading a day. We ie x Save. 


“ 
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we 
“Every hour I spent on my I. C. 8. 
Course has been worth $85 to me! My 
eli, my EON m ytar Income, 
cme may famly'n happiness =i ore 
aire ay aoerectine teataing with the 
Internatfonal Correspondence Schools! 
Every mail brings 
ot the Housands of fC 
{ng of promotions or increases in salary 
anthe Fewards of spare-time study. 
What are you doing with the hours 
after supper? Can you afford to let 
fiom slip by tnimproved when you can 
easily Make them meanao much? One 
hour a day spent with the I. C. S. will 
repare yeu for the position you want 


in the work you like beat. 


i, ting ready okt 
ow wit Cel tor the Maes fake aed 
Your Chance I Here! 

No matter where you 


eee 
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HAWKINS ¢ GUIDES 

“SrA vouume 
‘700 PievuRES SA Ronn 
These books tell you all about — 


Ketgiesraule Bat Marana: | Leptoer feu Sp af Ret! 
FEA SHIPPED To You. FREE 
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‘More Money Making Opportunities 
‘on Pages 10 fo 29 
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NAT'L SALESMENS TRAINING ASS’ 


Site ens decusen a tcaerl 


‘To Dealers Who Buy Nationally 
Advertised Radio Goods from Our 
Bargain Catalog! Write for It Today! 


AMERICAN. RADIO vs 
SEO 6 West 190 ST. KANSA: 
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How to 
Double Log 


Money 
10 Nears 


RE you aware that a few cents each 
day, or a few dollars 
can be invested so that it w 
itself in a surprisingly short time with 
absolute safety? 
Do vest your 
money in legitimate securities and then 
the interest in such a way that 
have a comfortable fortune in 
just a few years? 
Tn a remarkable book just off the press 
you are told how to double your money. 
This book fs ealled “Alt al 


TToutlines for you 
ver developed Tor 

fccemfol accumulation of money. 

brook will be sent absolutely free to every 


man of woman requesting. i. 
Mail posteard for your eopy at once, 


GEORGE M. FORMAN & COMPANY 
28 Yours Without Lose to a Customer 
sent 

FREE 
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FOUR-MINUTE ESSAYS 


does an enormous amount of good.” 


THE MAN WITH A MILLION FRIENDS 


JR. FRANK CRANE was not 

known outside of a small 
Circle of friends twelve years ago 
when he began writing for one daily 
newspaper. 

Today 50 of the great metropoli 
‘tan newspapers publish his daily mes- 
‘sages, and they are syn it 
foreign countries, 
audience of over 

In the few years since he began 
writing he has won millions of 
friends by his helpful philosophy. 
These men and women who are 
doing the world’s work look to him 
for inspiration. 


FREE " ‘y'* 


Craftsmen at the Roycroft Shops have 
designed hand hammered copper book ends 
‘especially for this set. They harmonize with 
{the design and coloring of the ‘and 
keep the volumes at your finger tips for use 
‘when you have only four sniautes to spare. 


By DR. FRANK CRANE 


of whom John M. Sidall (Sid) Said: 
“Dr. Crane is a living wonder. He is the doggondest combination 
T ever saw of the idealist and the practical man. His head 

sometimes in the clouds, but his feet are always on the ground. 
‘When he unwinds to his full length he is about a mile high. He 


=— 
now 


$19 


Harered Copper Do Wad 


Here are 400 of his Four Minute- 
Essays—his masterpieces—each one 
dealing with a vital human subject, 
selected by Dr. Crane himself, 

‘Ten beautiful volumes, each small 
enough to be carried in your pocket 
and read on the train or in the car— 
in any place and at any time 
when you have four minutes to 
spare. 

‘These are the cream of Dr. Crane's 
inspirational Essays of cheer, cour- 
age and friendliness which will help 
you find joy in the commonplace 
things of life and open for you the 
doors to the great minds of all times. 


Genuine Roycroft Hammered 


Copper Book Ends 


These attractive companions for Dr. 
Crane's books were made to sell for $2 and 
many pairs have been sold at that price, 
but to all those who accept this ‘offer 
promptly, this pair of book ends will be given 
FREE —without any further obligation. 


Shipped on Approval—Send Ne o Money 


We ship the Essays on 10 days? 


approval, charges prepaid. If you 
‘keep them send us $2 in 10 days and 
‘make 4 monthly payments of §2 each, 
$10 in all. Please mail coupon today, 
that you may be early enough to get 
‘books and book ends for the price la 
of the Essays alone. 
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in RADIO 


‘You cant 


HE astounding growth of Radio has 
created thousands of big money op- 
portunities. Millions of dollars 

‘were spent during the past year on Radio, 

and thousands of young men are needed 

right now to meet the ever-increasing de- 
mand of work. 

Men are needed to build, sell and 

install Radio sets—to design, t 


traveling the world over—as operators 
at the hundreds of broadcasting sta- 
tions, And these are just a few of the 
wonderful opportu 


Easy to Learn Radio at Home 
in Time 


No matter if you know nothing about 
Radio now, you can quickly become a 
radio expert, by our marvelous new 
method of ‘practical instruction— 
struction which includes all the material 
for building the latest up-to-date radio 
apparatus. 
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Hundreds of ambitious men are 
already earning thousands of dollars im this 

wonderful new. industry—you, too, can get 
your share. Mail coupon below for Free Book 
which describes fully the amazing money- 
making opportunities in Radio and tells how 
‘YOU can earn from $5000 to over $10,000 a year. 
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Learn more about thia tremendous new 
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Electricians’ Wiring Manual 
Completely. covers Inside electrical wiring 
‘construction in accordance With the 
National Electrical Code. 
Pocket size. 448 pp. Price, $2.50 


Experiments with 110-Volt 
Alternating Current 
of catecomats hat devs 8 


A book 
practical working familiarity’ with the 110- 
Volt’ Alternating Current, the form used in 
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256 pp. 135 ius. Price, $1.75 


Construction of Small 
Alternating Current Motors 
‘This book contains complete instructions for 


building’ small alternating current motors in 


Fully illustrated, Price, $1.50 
How to Make Things 
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COYNE $5399, 2F Handbook 
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Thousands Can Draw 


CARTOONS 


Who Have Never Even Tried 


Cortoanists earn from $60 to far over $300 « week, Why tle yourself 
to work that is drudgery when through a remarkable new me! 
can easily learn at home in spare time to draw cartoons that SELLT 


fone of America's most prominent cartoon- 
ists! With his help you can, in am amazingly 

to draw the comic strips, 
ical, and animated eartoons 
which are fn such big demand, 


Learn More About Cartooning 
Send for FREE BOOK 
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‘More ‘Money Making Opportunities 


FREE 


TRIAL LESSON 


Send the coupon and get this free Trial 
Lesson in Drafting prepared by the 
Chicago Tech. Experts. While other 
schools ask you to enroll and pay fees at 

jcago Tech, sends this free lesson 
will show you how well qualified 
you are to take up this paying profession, 
Italsoshows the ChicagoTech. method of 
training men by mail. Find out all about 
this before you pay 


penny or decide 


about enrolling. Mail the coupon now. 


DRAFTING 


$25 Drawing Outfit 
Included 


Get this expert training jn Draftnan 
youre im the bi pay cats. 
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510 School ai Hon, 


HIGH SCHOOL 
COURSE IN 
TWo YEARS 


@ successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
‘and college entrance. In fact, em- 
ployers of practically all worth-while 
tions demand High School train 
ing. | You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 
‘which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
kkeen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
‘a High School training. From the 
first lesson to the last you are care- 
fully examined and coached, 


USE SPARETIMEONLY 
‘Most people idle away fifty hours a 
week. Probably you do, Use only 
one-fifth of your wasted hours for 
study and you can remove your 
Present handicap within two years, 
‘You will enjoy the lessons and the 
Knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
for full particulars and Free Bulletin, 
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Remarkable new short-cut method teaches you how to play an} 


musical instrument. As easy as A, B,C! No 


no monotonous exercises! 


LL your fife you've wanted to play 
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“Sou can realise your ambitiont Just 
choose your favorite instrument-—the piano, 
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* Amazingly Simple Method 


Even if you don't know one note from 
another—even il you have never touched a 
musical instrument in your life before—th 
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‘ase and rapidity. 
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Ladies’ Wrist Watch 

This Artistic dependable 

Watch. Steed with genuine Hilnols Spring: 
field’ movements, "A. perfect timepiece 
Beautiful 14-Karat white or green SOLID. 
GOLD cates. Ask Yor New Watch Hook 
showing Cases tn all the new shapes and 
esigns: Watch sent on approval and sold 
fon payiments, 


Send for Free Watch Book 
Clip the coupon, fil out and receive the 
FREE WATCH BOOK, "All the newest 
watch case designs in white or green gold, 
fancy’ shaper and’ thin models are shown. 
Head our easy payment olfer. - Weat the 
watch 30 days FREE. “Watch vent for 
Your ‘xamination and’ approval ‘without 
Socany down. “Nothing to risk. Se the 
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Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


— is talking about the fa- 
mous"PopularScience Questionnaire.” 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 


These questions were prepared, after 
a great deal of thought, by a group of 
eminent scientists. Their test has be- 
come famous throughout the country 
asthe" Popular Science Questionnaire.” 


Like an Old-fashioned 
Examination 

May we ask you to make this test 
carefully, reading the questions slowly 
and giving thoughtto each one? When 
you cannot answer one satisfactorily 
to yourself, put a zero (0) beside it. 

On the other hand, (a yourself 
credit of four (4) for each satisfactory 
answer. Then when you are through, 
see how near you have come to making 
a mark of 100. 

This is like an old-fashioned exami- 
‘nation, but you will find it fascinating. 
The questions all have to do with the 
wonders of the world we live in. All 
be given quick and straightforward 
answers by any person of education. 


All of the questions in the famous 
“Popular Science Questionnaire” and 
many hundreds of others, have now 
been answered, for the first time,in one 
book—Tne Pocker Gutnt To Sctexce. 


All that you probably ever will 
want to know it science is 
told inthis one 284+ book that 
wall ft in your pocket or grace 
library table. Curiosity-satisfying 
factsaboutthe world weliveinare 
made instantly available to you in 
simple question-and-answer form 
in Tux Pocxer Guipe To Science. 

You are assured of theaccuracy 
of the answers in Tue Pocket 


The 
POPULAR SCIENCE 
QUESTIONNAIRE 


Test Yourself Now 


‘och it lowty shag 
6 Whar ie 


‘rosa 
Shereae 0 dowwes through 


9. What price charges jn your 
ody ate produced by fat! 


19, How do muscles exert power! 
1, What ae Xen 
1 Cyne sce stomswidhamicro= 


16 Why te posable thar the e- 
delat the gah fe eosin 
oteerineead of colds = 


14. Does thinking we wp the 


20, Whae slmple est wil din 
nh wool fom conan’ 


SSS In using Coupon please PRINT Your Name. 


Gute ro Scumyce because it has been 
edited by Dr. E. E. Free, who has re- 
markable genius for condensing the 
known facts about scientific questions 
into easily remembered paragraphs. 


Free 


‘Tue Pocxer Guwe 70 Sctence is not 
for sale. It is offered to you absolutely 
free with a 14 months’ subscription to 
Porutar Science MONTHLY. 


Porutar Science Montuty “carries 
" from where Tue Pocket Guipr To. 
uct leaves off. Tre Pocker Guipe 
gives you all that the scientists have 
discovered up to right now—Porutan 
Scuce Moxniny will give you all the 
important, interesting and new discov- 
eries of science for the next 14 months. 


Ietakes over 300 articles and pictures 
every month to tell the readers of 
Porutak Science Monruty all that has 
happened in the scientific, radio, me- 
chanical and automotive fields. 


Your Name in Gold 


Tux Pocurr Guwpe to Sciex is bound in 
benueifuldenble fabrikoid. We will tamp your 
name in 22-carat gold on the cover of Tit 
Pocker Guroe at no extra cost to you If you 
tie the coupon below immediately. 

‘We extend to you the Special Offer of 14 
months’ subscription to Porviak. Sense 
Siowras reolor pice by the month would 
bbe $3.30) with Twa Pocns Guroe ro Scunce 
free—all or $2.95, plus the few cents postage. 
If you are already a subscriber to Porvtan 
Scutnce we will extend your subscription 14 
onthe if you accept this offer: 


ot 


Send No Money 
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Pliers Tested beyond Human Strength 


pliers. Many people ignore this 

fact und unreasonably expect them 
to mubstitute for hammers, erowbars, ete, 
‘4 the oceasion demands. 

Tt is because such misuse is so common 
that plier manufacturers are compelled 
to allow a margin of cafety” in making 
such products, and the Institute of 
Standards has’ been obliged to devise 
laboratory tests that will bring out the 
characteristics of plier manufacturing 
best suited to meet abuse as well as to 
ative true service, 

‘The accompanying {llustration shows 
the test used to determine the following 
three points: 

1. The atrength of the joints 

2 The atrength and atifineas of the 

handles 

4. The toughness of the knife portion. 

‘The latter test is, of course, employed 
only in the ease of ‘side-cutting pliers. 

‘The crushing head of the compression 
machine shown (which is capable of ex- 
erting a pressure of 200,000 pounds, if 
necessary) travels down, squeezing the 
handles of the pliers together. This pro- 
duces a turning movement on the hinge, 
forces the knife edges together, so that 
if the steel is too hard and britMe, they 
will erack; and it also produces a’ cross 
bending of the handles. ‘This force is 
exerted until the handles have been 
squeezed together so that they are one- 
halt inch closer at the extreme enda than 
‘when put in the testing machine. 

‘This half inch is accurately measured 
with calipers and the pressure then re- 
lieved. ‘The handles should return with- 
out any permanent set to their original 
position. If, to any appreciable ex- 
tent, they do not, the pliers are re- 


Ps S are intended to be used as 


jected by the Institute of Standards. 

Tests made at the Institute of Stan- 
dards laboratories on some six-inch pliers 
have proved their ability to. stand lon 
of nearly 600 pounds with only one- 
sixteenth-inch permanent set. ‘This is 
far beyond any load that could be ex- 
erted by even an exceptionally strong 
man, Pliers so tested have kept their 
cutting edges true and the hinges have 
worked perfectly, which point is proved 
by opening and’ closing when holding 
‘one handle with the thumb and three 
fingers of one hand while operating the 
other handle with the little finger. 

‘The toughnees of the steel from which 
pliers are made is an important item to 
determine and this is ascertained in the 


e 
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Guarantee 


‘The above seal on an advertisement 
indicaes that the products referred 
to have been approved affer teat by 
the Popular Science Institute of 
Standards. 


Popular Science Monthly guaran- 
tees every article of merchandise 
advertised in its columns. Readers 
who buy products advertised in Po} 

Siar Science Monthly may expect 
that these products will give abso- 
lute satisfaction under normal and 
Proper use. Our readers in buying 
these products are guaranteed this 
satisfaction by Popular Science 


Maney: ‘Tie PUBLISHERS. 


By Collins P. Bliss, M.A. 


‘The handles of the pliers (visible 
nthe lower Iethand corner of 
the tluatration) are being squeeze 
together ‘by force far beyond. 


‘Sieator shown at the Fah of eu 


Brinell test. ‘This is the same test a 
certain well known automobile manu 
facturer is now making on all parts of his 
car demanding great resisting qualities. 
‘The Brinell test is made by forcing 
hardened steel ball into the tool under 
test. The depth of the indentation made 
by the ball is a measure of the hardness 
and toughness of the steel used, 

Besides the compression machine tests, 
the cutting edges of pliers are subjected 
to a repeated usage test in cutting a 
number of wire nails of sizes correspond~ 
ing to the grade of pliers tested, which ia 
determined by claims made’ by the 
manufacturer as well as by the size or 

In testing pliers advertised in POPULAR 
Sctexce MONTHLY, the Institute secures 
representative products from a given lit 

nufacture. Sometimes in the 
delicate process of hardening steel, 
brittleness is eaused by over-hardening 
For this reason it is impossible for a 
‘manufacturer to avoid an occasional pair 
of pliers proving defective—but prac- 
tically all are willing to make replace 
‘ments under such conditions—and if they 
do not, the Popular Science Institute 
of Standards will 


It is obviously impractical for even as 
completely organized a bureau as the 
Institute of Standards to test all producta 
listed in tool or radio catalogues adver: 
tised in our columns, Only’ tool and 
radio products apecifially advertised in 
Porta Sciexce MONTILY are tested 
and approved by the Institute. 
Send for List of Approved 
Products 

Porviar Scusce Monta will be 
lad to furnish a list of Radio and Tool 
Manufacturers whose products have been 
approved by Tae INsriTUTE. 
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1% THIS outstanding triumph of fif- 


teen years of radio development, 
a new type of fieldless “Binocular” 
coil transformer—unaffected by 
local interference—is used for tun- 
ing the detector and two stages of 
Balanced tuned radio frequency. 


The settings for the various broad- 
cast stations are equally spaced over 
the dials. The S-L-F (straight line 
frequency) condensers accomplish 
thi 
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The Real Marvel of the ZR-3 


An amazing story of duralumin, wonder-metal of aviation, that 
has made our big airships possible—With two fingers you 
can lift a girder of it strong enough to hold six men 


By Lieut.-Comm. Fitzhugh Green, U.S.N. 


EWSPAPERS have devoted con- 

‘siderable space in the last few 

weeks to the exploits of the 

ZR-3, the largest dirigible to 
attempt a transatlantic flight. Tales of 
tthe tests and the flights of the big alrahip 
have been told and retold, but 
tthe story of the real miracle of 
the ZR-B, the Shenandoah, and 
other dirigibles is new to most 
folks. That is the story of 
duralumin, the marvel metal of 
the twentieth —century—the 
metal invented especially for 
airships, 

It is a romarkable partner- 
ship, this between the airship 
and duralumin, If it were not 
for the airship, duralumin 
probably would not have been 
formulated; if it were not 
for duralumin, there would 
‘be no transatlantic or eros 
continent flights by dirig~ 
ibles. ‘The airship requires 
strength and lightness for 
its ribs and hull. Wood, 
while light, isn't strong 
enough, It won't the 

Steel is strong 
but too heavy. 
stronger than 
‘wood and much lighter than 
steel, in fact,about one-third 
the ‘weight of the latter. 
So light and so strong is 
it that you ean pick up with 
two fingers a girder of it that 
will support six men, 

Duralumin is an alloy of copper, man- 
ganese and magnesium, with about'M4 per 
cent of aluminum. In “strength-weight” 
efficiency, that is, in strength and light 
ness, it is 17 per cent greater than a good 
alloy steel and near'y three times better 
‘than mild steel or half hard aluminum. It 
‘was first made by Alfred Wilm in Germany 
in the development of Zeppelin airships, 
but is now being made in England and 
the United States, 

Engineers talk among themselves of a 
Duralumin Age. They speak of vast 
‘quantities of fuel saved by lighter engines, 
trains and motors; of buildings 
high; of mechanical wizardry in manu- 


facture; of a world unshackled from pon- 
derous iron and steel. At this moment a 
large American corporation is seeking 
permission from the government to use 


Suralamin 
oct tania of 
the ible 
ma. hs 
Sect tank 
the same 


the power at Muscle Shoals to manufne- 
ture this metal for railroad uses, 

‘That the thoughts of these engineers are 
‘not mere figments of imagination is proved 
by the visible evidence of the marvelous 
‘qualities of the metal in the extraordinary 
performances of the ZR-8 and the 

Shenandoah, us well as the tests of the 
°, the Navy's first all-metal airplane, 
onatructed entirely of duralue 

in, 


“THE principle of assemblage 
of duralumin girders in 
our great airships is exactly 
that “which goes into the 
construction of a battleship. 
Every element not only sup- 
Ports, its own quota of local 
weight, but contributes directly 

or indirectly to every other 
element in the whole ship. 
Thus we have a unified 
structure that, an the She- 
nandoah amply proved, ean 
withstand the buffets ‘of a 
hurricane, 

Statistics of one of the 
new duralumin-framed air 
mammoths are illuminat- 
ing. Take the ZR-8, Fig- 
tures for her gus capacity 
reached 2,500,000 cubie 
feet. A ship of a size hold 
ing the immense volume of 
10,000,000 cubic feet is con= 
templated. The latter will 
no doubt be the standard 
commercial liner of the 
very near future. 

Five 400-horsepower motors give a 
speed of 75 miles an hour to the ZR-3, A 
load of, nearly 100,000 pounds ean’ be 
lifted. ‘This means at least 20 passengers 
besides crew and personal baggage. 
Something like 12 tons of profit-paying 
express can be added, 


ET us translate this into terms of the 

competitive side of air transport as 
‘compared with transcontinental railroad 
service. At a fare of $200 a passenger, 
and considering 72 hours as the coast-to- 
coast schedule, a company operating five 
snips ought to clear expenses on this side 
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of the business alone. ‘That leaves the 
express profits to pay unusually large 
dividends on invested capital. And with 
the extreme safety of helium gas, as well 
as the rapidly increasing ruggedness of 
both frame and fabric, the “overhead” 
‘will be small. 

‘These conclusions are by no means off- 
hand speculation. ‘They are finty facts 
already arrived at by 
‘group of longheaded 
‘American business 
men who recently 
hhave organized to 
start an airways cor- 
poration just the mo- 
ment that our navy's 
experiments put the 
official stamp of ex- 
perts on their plans. 


HERE aren't any 

hidden gun 
mounts on our liners 
of the air, Indeed, it 
‘ean be said that they 
‘carry no special para 
phernalia for tactical 
operation with a 
‘water- or alr-borne 
fleet, Even. that, 
spartan austerity of 
trimmings no dear to 
the heart of the sol- 
dier and sailor at 
work, is spoiled by 
the luxury that went 
into the design of the 
ZR-S._ A colossal sis 
ter ship nearly three 
times as big, already 
being discussed, will 
‘be even more palatial 


{in her fittings, Soft 
berths, not bunks 
white ‘kitehens, not 


alleys; plush chairs 
and lounges rather 
than stools and 
benches, are some of 
the items that con- 
found the eye. 

‘See how the score 
of duralumin mounts: 
Airship size no longer 
limited; mail and 
passenger service re 
vivified throughout 
the world, partieu- 
larly at sea, where no 
water-borne vessel 
ean compete with her 
rival in the air; health 
and comfort of travel- 
ers improved. All traceable to duralumin, 


FTPHERE is another aspect of airship 
travel—as distinct from airplanes— 
that is rarely noted. ‘That is the unsur- 
passed safety of the duralumin-built 
dirigible. 

‘No doubt some readers will smile at the 
suggestion. The fearlessness of the men 
who prepared the ZR-3 for her Atlantic 
‘voyage was well advertised. And justly 
80, too. For acute interest lay in the 
perils she faced that were unavoidable in 
‘her particular ease. ‘The North Atlantic 
‘is never entirely free from storms in the 
autumn. Moreover, while her diameter 
‘was greater than either that of the Shenan- 
doah or the ill-fated R-32, engineers are 


‘The reat miracle of the ZR3—its vant sle- 

furan. very singe lemeat of tbe 
framewore wapporte not ualy ite wn local 
twewahe but omerbutes directly e inectiy 
ocevery other element ta the entire ahip. The 
‘wonderful etal that goes into these girders 
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not yet wholly sure what dimensions are 
safest. ‘The R-82 was lost and the She- 
andoah and R-34 suffered much from the 
‘wrenching blows of high winds and from 
the violent bending forees induced by 
sharp course changes, 
‘Then there were the specific disasters 
that make us shudder to recall them. 
France's reparation Zeppelin, the Dis 


‘mude, originally built to bomb New York, 
‘was Struck by lightning. ‘The British 
R-82, built to be our ZR-2, broke in half 
and burnt up on her trials. ‘The Italian 
Roma, built for our army, was ignited by 
high tension wires at Norfolk and ere- 
mated both herself and crew. 


AUST of, horrors, to be sure; yet 
study of them reveals that the 
tragedy in each no longer would be pos- 
sible. Neither the Roma, Dirmude, nor 
R-32 could have burned had they been 
inflated with helium. For the most ener- 
getic efforts of our best chemists have 0 
far failed to set fire to this strangely inert 
gas. Not only that, but helium is a non- 
comburent; that is to say, it does not 
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tolerate fire in its vicinity; it is a fre 


extinguisher. 
In my opinion duralumin is the most 
important single factor in bringing about 
the triumph of commercial airships, but 
there are other points in my conviction 
that they have come to stay. One in the 
anchorage now afforded by the mooring 
masts, which can hold and protect the 
Iargest dirigible in 
any kind of ‘weather 
and offer safe haven 
to the airliners in 
winds that ordinarily 
would keep them out 
of hangars. In addi- 
tion to the safety ele- 
ment, the cost of a 
‘mooring mast—$30,- 
000, as against $500,- 
000 form hangar—is a 
big argument for the 
‘operation of air-liners 
from a commercial 
viewpoint. 


BUT mooring masta 
would have been 
of no use had not the 
dirigible been rugged 
enough to withstand 
the wind and rain, 
would helium 
stood for great 
progress over hydro- 
gen had not its frail 
goldbeater’s skin con 
tainers been housed 
in a structure almost 
inealculably staunch. 
Both the ruggedness 
‘and the staunchness 
were wanting before 
the day of duralumin. 

Another unexeelled, 
safety feature that 
distinguishes the air 
ceruiner that hat the 
light duralumin 
framework is that she 
is. virtually wnwink- 
able. She has 20— 
she may have 50— 
small balloons inside 
her metal hull. Each 
‘of these balloons is, 
filled with gas and is 
independent of all the 
others. Each const 
tutes a lifting unit. 

ach can form an. 
‘aerial raft in ease of 
shipwreck. Each ean 
be controlied by val 
ing so that survivors clinging to it 
drift landward safely. Each is individu 
ally inspected, tested, filled, and Inshed in 
place before the journey. 

Secretly all of us would like to fly, but 
most of us fear the dreadful roaring of the 
airplane's motor; the dizey swooping 
speed; the possible plunge to death in 
cease of accident. ‘That fear need come no 
more. Through the agency of the wonder- 
metal, duralumin, the aerial liner will be 
safer than our floating palaces of the sea. 

In the early stages of commercial ai 
liners we shall compare them with the 
‘Majesties and Leviathans of the sea. ‘They 
‘will be the fast, luxurious vehicles of the 
very rich. But not for long. Already itis 
estimated that 2 three-day service be- 
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tween Europe and America of air-liners 
carrying 50 passengers and charging only 
‘what the steamships now charge, would be 
a financial success. A coast-to-coast ser- 
vice in the United States is said to promise 
financial return on mail and express alone. 
Already, too, definite plans are being 
formulated for linking the nations of the 
world by commercial dirigibles—plans 
that include regular airship services be- 
tween nations of Europe, America, Asi 
and Africa. France intends to use the air- 
ship in developing her African colonies. 
Spain is contemplating weekly four-day 
flights between Seville and Buenos Aires, 
England is talking of an airship line to 
India and the Far East. For all such 


projects, of course, dirigi as 
large as the ZR-% would be required. 
‘There is sure to be almost an immediate 
demand for the “excursion airliner.” 
‘There is a passionate wanderlust in all of 
us that thirsts for a view of strange lands. 
A horde of new interests will be 
aroused. Geography will take on a new 
significance. New mountain resorts, 
hitherto inaccesible, will be opened. A 
new and wider zest for such sciences as 
geology, meteorology, anthropology, phy- 
siography and g'aciology will be ‘born. 
Sports long neglected, perhaps not yet 
invented, will be entered into by millions. 
Mental and physical health of the whole 
human race will be decidedly improved. 
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improved. Special Red Cross dirigibles 
no doubt will be equipped for rescue 
work in floods and forest fires. Real e2- 
tate business will take a new start. Larger 
and more beautiful suburbs will be planned 
and built. Aerial therapeutics for tuber- 
culosis and other special disorders no 
doubt will be developed 

But let us not forget that the natural 
Jaws of aeronautics always have existed; 
that elements of such worth as helium 
surrounded Caesar. Not until the inge- 
nuity of a chemist alive today added the 
final necessary touch was man master. 
‘That touch was duralumin, wonder metal 
of the age. 


By G. B. Seybold 


‘OR eight hours we had followed a 
tion along a river bed, trying to 
‘get him in a place where we could 

good picture. It was in the heat 
‘the stifling, killing heat of the 

African jungle. Our horses were tired, 

‘and the lion was tired. At last he went 

into a little clump of brush. 


patient, picked up a big stone and threw 
it at him. I was right. T had seen the 
lion, but more important, the lion had 
seen me, and had seen me throw the 
stone. He didn't care about the rest 
of the party. He was after me. He sprang 
through the air, a roaring, hurtling mass 
It was my chance to get a picture of a 
charging lion. I fixed my camera. I 
heard two shots and then the lion fell 
dead directly at my feet.”” 

One such adventure would provide 
most of us with thrill enough to last a 
lifetime, yet it was only part of the day’s 
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“Then 


work for the man who has 
Killed more lions than any 
save one, Leslie Simpson 
of California. Mr. Klein 
hhas faced death 88 times, 
and each time won over a 
raging beast. Eighty- 
eight lions, roaring, 
crouching, springing! All 
of them he shot—more 
than a score of them just 
off the end of his rifle. 

When young Alfred Klein left 
the quiet rooms of the American 
Museum of Natural History to go 
to Africa for specimens, naturally, 
he looked for some adventure. But 
at that time he never dreamed of 
all that was before him, For 14 
‘years he remained in the jungle, far 
{from civilization; but when he eame 
back, he brought with him in a big 
box ‘the high lights of his ex- 
periences during that time—20,000 
feet of film, remarkable pictures of 
native hunts, murders, scenery, 
game; all the result of limitless 
patience, endurance and courage. 


‘The first two years of his adventures 
in Africa he spent learning the language 
and the laws of the trail. After that Klein 
became a professional hunter and led 
expeditions of sportsmen from Europe 
and America. On most of these hunts he 
took moving pictures. ‘The famous films 
that Paul Rainey, the late American 
‘multi-millionaire sportsman, brought back 
from Africa in 1912—the first’ moving 
pictures of wild animals ever taken on 
the East African coast—were part of his 

Paul Rainey was indirectly the cause 
of many of the exciting adventures that 
Klein experienced, for he was the one who 
first introduced hounds into Africa for 
hunting lions. 

“'T shall never forget the time when 
Rainey appeared in Nairobi,” said Klein, 
“with a pack of American hounds. You 
should have heard the ridicule of the 
crowd of sportsmen at the Norfolk Hotel 
there. Royalties who had come down to 
hhunt had attracted 2 group of men who 
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the Lion 


How it feels to face a savage beast 
of Alfred Klein, who has spent 


strutted around in the latest style of 
sports clothes, and went out once in a 
while to shoot a lion from a ‘boma.' 
‘This is a kind of shelter made of brush, 
just big enough to conceal yourself and 
Your gun, Outside this, you put a kill— 
the body of a zebra or cow, and then you 
‘wait for a lion to accept your bait. 
“These ‘boma’ hunters were the ones 
who made most fun of the hounds. They 
said, "Rainey thinks he's going to hunt 
rabbite’ T'was to take Rainey out for 


‘OW, if any one thinks that hunting 

lions with dogs is easy, let him try 
it. Men at the hotel imagined that all 
we did was to follow the hounds until 
‘we were in sight of the lion, then pot him. 
So we took some of these men with us 
fone day. They rode along with us over 
the thorn brush, falling into holes and 
getting scratched trying to keep up with 
the dogs, and then, at length, we came to 
tthe lion. 

“There he was, crouched, with tail 
lashing. He let out one big’ roar, Our 
‘quests from the hotel gave one look, then 

turned their horses 
abruptly and departed, 
Shooting a lion from 
‘ambush is far different, 
from shooting one 


WEST aarine 10 yen la the fandlen of Rles 


facing you—one who knows you are his 
enemy and must be destroyed if he isto 


Kicin ix a small, slender, wiry man, 
with taut muscles trained to’give instant 
response. In the jungle brains are what 
‘count, not brawn. Many a time an extra 
10 pounds is a great handicap. On a 
hunt one day Mr. Klein was. thankful 
that he was not in the heavyweight class 


"Fy 


“Some lions 


‘at daybreak,” he said, 
had attacked a pack of hyenas and made 
away with them. When we found the 


stripped carcasses, the hounds gave 
tongue and followed. ‘There were five 
couple of hounds in the pack to begin 
with, but they came to a place whete the 
trails of the lions divided. The four lions 
had gone in three different directions, 
‘The pack separated, so there were dogs 
following each of the trails. 

“When we got to the parting of the 
‘ways, we didn’t know what todo. ‘There 
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Sprang at Me!” 


in the jungle—Thrilling adventures 


14 years hunting wild animals 


weren't enough dogs on any of the trails 
to really help in a showdown if the lion 
attacked. Finally, we decided to split 
into two pairs and follow two of the 
trails, Eric Shelley was my companion, 


ON OUR trail the hounds ran the lion 
up @ mountain, He went clear to 
the top, then down the other side, which 
was a regular precipice. We started 
sliding down on foot over the rocks, The 
rocks slipped and it was all we could do 
to keep on our feet and hang on to our 


“Partway downhill there was a ledge 


about 10 feet square, covered with dense 
brush and in this the lion was hiding. 
We found there were only two hounds, 
‘They were practically useless, for two 
dogs wouldn't worry a lion more than a 
flea. They were exhausted and silent, so 
they didn’t help us any in locating the 
ion, who was quiet, too. We knew that 
hhe was within a few feet of us. He could 
‘see us, and we couldn't see him. If he 
decided to leap, we had little chance. 
“Well, he decided, and decided quickly. 
I was still sliding when out he charged, 
‘and he meant business, Shelley was a 
little back of me and he scrambled up 
the rocks, How he did it, T don't know 


yet. He was better 
than any monkey you 
ever aw. 

“And I—I went up. 
atroe. Therearetimes 
for bravery, when you 
stand firmly on your 
feet and defy the 
world; but this was 
not one of them, 
‘That lion was too 
close for me even to 
lift my gun and aim. 

“T made a work 
record climbing that 
tree. I had just got 
a start when I suddenly found I couldn't 
move. Something was holding me back 
firmly. The lion had got me, I thought. 
‘Then ‘I saw it was my hunting knife, 
attached to my belt, which had caught 
in a limb. I gave a great wrench, the 
knife was pulled out of the sheath, and I 
went on climbing. 

“I had my gun with me. Have you 
ever tried climbing a tree with a double- 
barreled gun? Finally, I got as high as 
T could and looked down at the lion 
tearing around below. I saw Shelley on 
his perch on the rock. The dogs were 
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excited by this time and the lion left us, 
We let him depart in pence.” 

Klein's eyes twinkdled, His hide is one 
that I did not bring back with me to 
America.” 

One of the best pictures Klein took 
was of a lion being killed with spears by 
natives. ‘This, he explained, was the re- 
ssult of days and weoks of work, 


HAT is one of the most difficult 
things to get,” he said, “for you 
never know just where the lion will be. 
In these hunts each savage has four 
‘weapons—in his left hand a big shield, in 


hhis right a spear, and on his belt a thick 
club and a sword, 
“The natives run the lion down on foot, 


then all jump at him at once, spearing 
hhim any place they can. I have tried 
again and again to get good pictures of 
this, but the lion rarely fights just where 
you think he will. He turns and charges 
just outside the range of the camera, Or, 
‘sometimes, he comes too close. ‘Then 
you are thankful for the size of the came 
fra in front of you.” 

‘Many have slandered the lion by asserts 
ing that he is not “King of Beasts,” but 

c con poge 1 
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" Speedy New Motor-Hoop 
Amazes Italians 


Policeman’s Strange Invention Runs from Milan to Rome 


By Giuseppe Gagliardi 


PECTATORS at the speedway be- 

fore the National Stadium in Rome, 

Italy, gasped with amazement not 
Jong ago when they saw a huge wheel, 
driven by motorcycle engine, careening 
at high speed around the track like an 
overgrown toy 
hoop. Within the 
wheel, apparently 
unconcerned — at. 
the possibility of 
being precipitated 
in the mad whirl, 
they saw a driver, / 
his hands gripping 
fan ordinary autor 
mobile steering 
wheel, his feet rest- 
ing on ordinary 
motorcycle pedal 

His body kept 
the wheel in per= 
fect balance. At 
every turn he 
would lean to one. 
side or the other, 
‘And when the 
spinning wheel fi- 
nally slowed down 
‘and eame to atop, 
he simply rested 
both of his feet on 
the ground, then 
Jet down a stan- 
dard to keep the 
wheel from  top- 
pling over! 
‘The driver of this 


slaghi, a motoreycle officer of Milan, 
Italy.’ Possessed with the idea that one 
wheel would be more efficient than two, 
he had perfected what more than one 
inventor before him had attempted un- 
successfully—a one-wheel cycle that ac- 
tually would runt 


JN,RECENT years there has been. a 
‘marked tendency to reduce the size 
and weight of motor vehicles and their 
parts. ‘The light, speedy cycle-car is one 
example of this development, But this 
Italian inventor seems to have arrived at 
the irreducible minimum. He could 
hardly hope to travel on less than one 
wheel, and he has left just enough room 
in his odd car for the rider to sit and drive, 
leaving luxury or comfort, of course, out of 
consideration, 

Only one tire to puncture, only one 
wheel to push out of the mud, a lessening 
of resistance—the owner of an automobile 
for motorcycle ean think of many advan- 
‘tages possessed by a vehicle that can run 
‘on one wheel instead of two, three, or four. 

‘The unieycle, which is called a “‘velo- 


cita” by its designer, and also a “‘motor- 

ta,” has two principal running parts— 
a large pneumatic tire and an inner hoop 
of steel. ‘The inner circle carries the driv- 
ing mechanism and the driver, while the 


it. ‘The diameter of 
the wheel varies ac- 
cording tothe height 
of the driver, but 
usually it is about 
five feet. A short 
man has a smaller 
wheel than a tall 


\ee economy in 
size is primary 
consideration, the 
wheel is always 
made just large 
enough to prevent 
the driver's head 
bumping against the 
circle. 

‘The _ aircooled 
motor that drives 
the wheel forward, 
and its accessories, 
are fixed rigidly to 
tthe inner steel hoop. 

‘The motor, the 
driver's seat back of 


it, and the driver himself, are grouped in a 
‘small sector of the circle. On the outer 
circumference of the steel hoop are rollers, 
and these support the run of the tire. 
‘Thus the two concentric pieces, hoop and 
tire, are independent of each other as the 
wheel moves forward. 


WHEN the machine is moving, the 
inner hoop is kept stable to a great 
extent by the weight of the engine and 
driver. But opposing this, there is 

friction roller, driven by the vehicle's 
motor, which acts against the rim of the 
tire and revolves it. ‘This force is more 
powerful than any retarding resistance, 

So it is that the driver does not turn with 
the wheel, but maintains his upright posi- 
tion. He balances the machine much as he 
‘would a motorcycle, and he regulates the 

irection to be taken by the vehicle by in- 
lining his body to the right or left and by 
‘4 steering-wheel similar to those on auto- 
mobiles. To keep the wheel from falling 
when it is not in motion, there is'a special 
‘stand that fits inside the circle and ean be 
released. 

‘The motor actually travels on an end- 
Jess circular track furnished by the re- 
volving of the wheel, 

‘When the inventor complited hin ma- 
chine in a small workshop in Milan, the 
device was not considered seriously by 

‘mechanics and en- 
gineers, They 
thought it simply 
& toy or novelty, 
incapable of beiny 
used as a practic 
method of convey- 
‘ance. So Gislaghi 
made a wager that 

could travel in 
it at high speed 
from Milan to 
Rome and race in 
it before the sta- 
dium, 

He won his 
wager and then 
gave several other 
satisfactory dem- 
onstrations that 


pectat- 
that what 
they saw was not a 
freak toy, but 
vehicle that actu- 
ally could be ope 
rated successfully, 
‘The inventor now 
isexperimenting to 
increase the speed 
of the unicycle, 
whose possibilities 
for speed as well 
as everyday utility 
he believes are al- 
‘most limitless. 
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Mud Torrent Ruins Farms 


Mt. Shasta Glacier Melts, and Sweeps toward California Towns 
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Toys that Have Helped Men 
to Great Success 


Interesting stories of the boyhood of famous leaders and inventors— 
How playthings affected the careers of the Wright Brothers, 
John W. Davis, and Admiral Moffett—A noted manufac- 
turer tells how to buy the right toys for your child 


Orville and Wilbur Wright; = 
sort of biography that included 
some interesting details about their 
childhood, Among other things, it told 
how the two little brothers in Ohio used 
to play with balloons after school hours. 
Of ‘course, every person has played 
‘with balloons at some time in his life. 
‘The light, gaily colored spheres 
are pretty, and there is a fas- 
ination in letting a gas-filled 
fone go up and pulling it down 
in—a feeling of power be- 
‘cause you can control it by 80 
slight a motion of the finger. 

But the Wright boys played 

with balloons more than their 
playmates. ‘They experimented 
with different sizes and floated 
them at various heights, to 
watch how the wind blew them, 
In playing with them, they 
dreamed that they were 
‘the men to introduce, 
through heavier-than-air planes, 
an entirely new method of trans- 
portation that would thrill the 
world, 

T was impressed by this narra 
tivo, especially, I think, because 
asa manufacturer of toys, Ihave 
long been interested in the effect 
of playthings on a man's career. 
‘Again and again T find, in read- 
ing of the childhood of famous 
‘men, or in speaking with them, 
that'they spent their play hours 
with toys that had some definite 
connection with their later oceu- 
ations. 


N% long ago I read a story about 


F LINDENTHAL or 

Modjesici, the great bridge- 
builders of today, were to tell 
‘you of their childhood, I'll wager 
‘you would learn that as boys 
they spent at least 90 per 
cent of their time making toy 
bridges. 

Took back at the boyhood of 
John W. Davis, who at this writ- 
ing is a candidate for the Presi- 
dency. At the age of 10 years 
hho was navigating toy boats on 
a brook and organizing the “ 
Boating Company,” perhaps in remem- 
brance of the dashing hero of Elizabethan 
days of the same name, who had so many 
thrilling experiences on the seas. While 
marshaling his little boats into line, 
loading and unloading them, John Davis 


By Ferdinand Strauss 


was developing those qualities that he 
now demonstrates as a leader and or- 
ganizer. 


‘Or ask Rear-Admiral William A. 
Moffett, Chief of the Bureau of Aero- 
nauties, U.S. N., what he did when a 
boy, and back comes the answer: 
most interested in fying kites. 

Carl E. Akeley, the inventor and big- 


ame hunter, spent his playtime as a boy 
with tools. The gift of a folding pocket 
foot-rule, he says, gave him a big thrill, 
and with his tools he made toys and use- 
ful articles for the house. In the heart of 
a jungle, hundreds of miles from any 
source of supplies, a man without ability 


for construction is almost helpless, Car! 
Akeley is not, for as a boy he possessed 
2 toolchest. 

| Another who used tools was Dr. George 
Ellery Hale of the Mount Wilson Ob- 
servatory, one of the foremost astron- 
comers, not only of America, but of the 
whole world. Among his favorite toys 
were model engines, yachts, and other 
machines that afforded oppor- 
funity for mechanical contra: 

on. 

‘When he was 10 years old, his 
father gave hit toolchest, and 
this became the nucleus of a 
small rkahop that he built 
eight years later. He had a 
lathe, a scroll saw, « microscope, 
‘a camera, a telescope, and other 
‘tools and apparatus with which 
he equipped a small laboratory. 
‘There he began to design simpl 
physical and. astronomical ine 
‘struments. Doctor Hale still 
uses some of the “toys” of his 
boyhood. 


ARE not these examples sig 
nificant? 

As a child, I was extremely 
interested in’ mechanical play- 
things. I can remember that I 
‘was never so happy as when I 
would pull my wagon around 
town packed full of the neighbor 
children, I was so much inter 
‘ested in toys that when I became 
a man, ready to choose my 
work, T couldn't give them up; 
so I started in the toy business. 

The child who is interested in 
electrical toys will understand 
better throughout his lifetime 
everything he reads about elec 
tricity. The boy who spends his 
time with tools will not neces- 
sarily become a mechanic oF 
carpenter, but he will, at least, 
develop into the “handy man” 
who is equal to any emergency 
about the house. Few realize 
the great importance of play- 
things in developing genius and 
craftsmanship. 

Occasionally I have watched 
parents and fond relatives wandering 


the toy departments of big stores. ‘They 
finger this toy and that worriedly, 
and finally end by buying something 
—anything—at the counter that is 
east crowded. 


‘Ferdinand Strauss, « pioneer in the invention and manufacture of Ameri- 
‘can mechanical toys, in 39 years oid, Yet not ton ek to be pumionately 
‘aking the wheels go rowed This 


Ten of playing with hie eremtions 
Dmion for the creation of 


Such parents lose a great opportunity 


by neglecting a chance to help their 
children. A toy is part of a child's educa 
tion. Just as educators choose textbooks, 


considering carefully the needs of the 
child, 80 should the parent choose toys. 
He should think it all out before ever 
going near a toy store. 

Johnny is 10 years old. What sort of 
toy will help him most at his particular 
age? In what sort of thing is he most 
interested — mechanics, electricity, oF 
something else? And what will amuse 
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him most? What will give him the best 
time? ‘The boy is going to spend his 
play hours some way during the coming 
year. Why not give him something that 
will encourage him to think and develop 
his latent powers? 

‘America makes toys that teach some- 
thing, because it has advanced further 
in the field of child psychology than any 
‘other country in the world, and the pey- 
chologists have demonstrated ‘the fact 
‘that children learn while they play. 

‘Ameriea is the land of playing children, 


‘la he 


‘There are 100 children who play in 
America to 25 in Europe. ‘The result is 
that there is little individuality in the 
children in Europe. They are stiff, w 
assertive, and afraid of one another. 
Later on, they don't know how to work 
well together, because they haven't 
learned how to play together. Most 
foreigners who visit us remark the smart 
ness of the American child. 

You know how it was in Germany 
during the war—there were only a few 

(Cont page 163) 
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A 100-Million-Mile Belt around the Sun 


Does It Affect the Weather Conditions on Earth? 


By Scriven Bolton 


NUSUAL “ 
parts of the worl 
few months, espec 


alate spring and early autumn have given 
rise to the question whether our elimate 
affected by a vast 100-million-mile ring 
matter observed about the sun. 
This faint, cone-shaped belt of light 
stretching up from the western horizon 


lear skies before sun- 
ing, and after sunset 

Tt is known to as- 

fodiaeal Light. They 

saying that the sun is circled 

ing of matter, somewhat 

lke the rings of Saturn, and extending into 
space for more than 160 million miles, far 
beyond the Earth and its orbit, as shown 
above. Its position, as seen from the 
Earth, is always edgewise; hence its cone- 


shaped appearance. ‘The great ring is com- 
pased of a huge conglomeration of minute 
solid particles, or meteoric bodies, having 
rough surfaces, snd shining by reflected 
Like the Earth, each particle 

in its own elliptical orbit around 


to the movement of the 
whose obi 
within its boundaries, or to that of comets. 
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How Typewriter Detectives 
Solve Baffling Mysteries 


Every letter on your machine offers the expert a clue to your 
identity—Remarkable stories of a new science 


By Fritz Blocki 


VERY day science is performing 
feats that overshadow those of the 
famous detectives of fiction, Take, 

for example, the seemingly im- 

possible task of identifying a 

man by his typewriting—run- 

ning down a machine-made clue. 

No doubt you read how this was 

done in a recent sensational mur 

der ease in Chieago, whe 


testify’ that certain 
tended to establish 
"unquestionably 


ona typewriter that had been stolen by 
fone of the suspects and had been recovered 
by the policefrom the bottom of a park lake. 

‘That a criminal can be traced, eap- 
tured, and convicted through a scrap of 
typed paper, which apparently is just like 
any other piece of typing in the world, 
almost challenges credence; yet to the 
‘expert on “questioned documents” such 
accomplishments are in the day's work. 

‘To him a ‘slim clue” is not merely a 
figure of speech; he deals constantly with 
quantities that are infinitely small. ‘To 
him a difference of possibly a hundredth 
of an inch in the length of the cross bars 
of two typed (' carries a graphic, under- 
standable message. Departures from the 
rules of punctuation reveal to the expert 
unmistakable peculiarities of the typist’s 
methods. The difference in shading be- 
tween two typewritten lines may establish 
as a forgery a document upon whose 
authenticity the disposition of thousands 
of dollars depends. 

Loren C. Horton, of New York City, is 
‘one of the country’s foremost exponents 
of this little understood science, for science 
indeed it is. Chemistry, documentogra- 


phy (the photographing of documents), 
microscopy, photo-micrography, mathe- 
matics, and handwriting, are only a few 
‘of the scientific branches that the ques 
tioned-document expert uses in his daily 
work; for it should be un- 

- derstood that when the ex 
pert amerts that this letter 

or will is authentic und that 

forgery, he does not 

merely express an opinion. 
He must demonstrate the 


- Loren ©. Morton, one ofthe 


truth of what he says so conclusively 
that his testimony will be admitted ax 
evidence in a court of law and yet 0 
simply that his processes will be under- 
standable to those who are not scien- 
tists—judges, lawyers, and jurors. 
‘The story that Mr. Horton tells of 
his work is thrilling and dramatic—in 
fits results at any rate, even though 
those results are achieved by meticu- 
lous care, tireless research, repeated ex- 
periment and minute analysie—the 
methods, in short, of the 
scientific laboratory. 


‘THERE, is nothing that 
suggests the detective in 
the personality of this man to 
‘whom each typewriter possesses charac- 
teristics as individual as the differences in 
height, coloring, features, and body con- 
tours that distinguish human beings. 
appearance he is not unlike John W. Day 
and he speaks clearly and decisively with 
the precision of the man long used to 
scientific accuracy. 

“Typewriters are no mare exactly alike 
than are human beings,” he told me. “All 


normal people have two arms, two legs, 
and two eyes, yet no two people are ex- 
actly alike, no matter how closely they 
may seem to resemble each other. So it 
is with typewriters. ‘These show their in- 
dividuality, not by their appearance, per- 
haps, but by their written products, or 
their type equipment. ‘These are as vari- 
‘ous as the persons who use the machines, 
‘though the writing may all look strikingly 
alike to a layman, 

“The various styles of type on various 
makes of typewriters are not the same; 
no two sets of type made by different 
manufacturers are exactly alike in shape.” 


ME. HORTON took up two bits of 
typing I had brought with me, He 
glanced at them and quickly told me that, 
they had been written on different type- 
writers, though he had never seen those 
alips of paper before. Then he had me 
examine them under a microscope, and 
by comparing only two letters, the @ and 
the s, L quickly noted a marked difference 
between them. ‘The concluding curl of 
thew on the lower right-hand corner curled 
upward in one letter, downward in the 

other. On the letter », the ver~ 
tical lines that form the finish at 
the top and bottom of the letter 


IW WIT ESS WHERDF | 


fence that may be found in typewriting,”” 


said Mr. Horton. ‘Besides these, there 
may be a difference in the curvature of 
the elliptical letters, such as ¢ ¢, or 
capital G, or the angles of w, e, and y may 
be sharp in one case, comparatively broad 


6 


in another. Other differences may be 
found in the length of the tail of the y or 
in the length of the cross bar of the f. 

"A. very slight difference in the length 
of this eros bar helped to expose a forged 
will in a ease involving several hundred 
thousand dollars. A few years after a 
wealthy Chicago man died the manager 
of his wife’s affairs produced an alleged 
will purporting to have been written four 
years after a will 
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however, that it was not admitted to 


date than that with which the original 
typing was done attempted to change the 
length of the eros bar on thet by grinding 
it down with an emery wheel. He suc- 
ceeded, but only partly, for in doing the 
work he accidentally shaved the little curl 
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at the bottom of the letter. The odd ap- 
‘pearance of the resultant letter aroused 
suspicion, and magnified photographs of 
the type’ showed plainly ‘the marks of 

“Typewriting is almost as personal as 
penmanship sometimes, due to certain 
peculiarities ‘or mannerisms that the 
typist has developed. Such clues may be 
found in spacing, speling, or punctuation, 


already probated. 

“T" photograph= 
ically enlarged this 
document, taking 
‘rection at atime 
‘The enlarged pho- 
‘tographs and the 
will itself as seen 
under the micro- 
scope showed that 
the impressions of 
all letters had been 
‘very slightly pen- 
tiled over, & task 
that must have 
taken hours, So 
carefully was the 
work done that it 
‘was almost impor 
sible to detect the 
change with the 


= 2345678 
qwertyu 


“Some time ago 
90—- 


9 eee 
Lops 


Department of 
Justice was aston- 
ished to find a con. 
fidential let 
from its fil 
printed in a maga- 


zine. ‘There was a 
bad. ‘leak’ some- 
where, ‘The letter 


that had been sold 
to the magazine 
‘was obtained, and 
was found to be a 
typewritten copy 
‘of the original, the 
latter having been 
in longhand, This 
typewritten’ copy 
had so many ine 
dividual charace 
teristics that the 


unaided eye, 
# ALSO, the type 
bars of ‘the 


copyist might 
most as well have 
signed his name to 


machine on which the ‘will’ was 
typed had been bent in a way that 
was most unlikely to have oc 
curred from usage. The inference 
was that an attempt had been 
made to disguise the typewriter. 
However, the writer of the docu 
ment could not change certain un- 
mistakable characteristics, #0 1 
‘was able to name the make of 
typewriter used in preparing the 
alleged will. 

“Years alter the date of this 
‘will’ the company had shortened 
‘the cross bars of ite t's, If the will 
were typed on a machine with 
short cross bars, it would disclose 
‘that the date was incorrect; hence, 
that the will was a forgery. So it 
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it, In breaking a word at the end 
of a line, for example, he invari= 
ably inserted a second dash at the 
beginning of the next line. Also, 
‘he had a habit of following each 
semicolon with a dash, 

“With such personal character- 
isticn as a guide, finding the seller 
cof the letter was a matter merely 
cf elimination among those who 
had access to the copied letter. 


“NOT only may machines of 
different makes be distin 
‘guished readily, but each machine 
from the same factory presents 
- individual characteristics, some- 

times even before it has been used, 
T have often examined a brand 


‘was necessary to lengthen the 
‘roa bar on each f with a graphite 
pencil, 

“One letter a0 doctored would 
hhaye meant quick detection, but 
with all letters penciled, it was 
virtually impossible to prove that 
the 's had been lengthened. There 
were so many suspicious points 
connected with this document, 


‘new machine and found breaks in 
the outlines of a letter, or distor- 
tions of the serifs, imperfections 
too small to be noticed ordinarily, 
yet tremendously important in 
fixing the individuality of that 
particular. machine. "In other 
‘cases machines are individualized 
through the type being ‘off ita 
(Continued on page 166} 
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Plan to Drain a New York River 
Vast Engineering Project to Relieve Traffic Congestion 


ec ALG mouse, ne oxconme 


NCREASING traffic congestion in 
Greater New York City, which is 
causing 2 loss estimated at more than 
$1,500,000 every day, recently called 
forth this vast plan of draining the East 
River and converting what now is a busy 
‘waterway into a five-mile system of auto- 
mobile and motor-truck highways, sub- 
‘way lines, parking spaces, and city centers. 
‘This particular idea comes from Dr. 
John A. Harriss, special deputy police 


‘commissioner in charge of traffic, and is 
under consideration by municipal author~ 
ities. If carried out, it undoubtedly will 
be one of the most tremendous engineer 
ing feats ever undertaken. 

The project calls for erection of two 
concrete dams—one at lower Manhattan 


‘would be drained, and the 500 feet be- 


tie « canal would lve accent, 
Jamaica Bay and the Atlantic Oc 


steel uprights. ‘The 

vast traffic center on stilts, joining four 

boroughs. ‘The plan contemplates. re- 

‘moval of noisy elevated structures. 
From the river bed would be buil 


conduits,’ city equipment departments, 
fa gee eg 

garages. On the top level would be five 
100-foot boulevards for autos and pedes- 
trians. Ramps would provide for cross 
traffic. And midway along the erent 

Jnfare would be erected an impos 
ing city hall and community center. 
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Sy ’ They Once Lived 


If the Animals of Today Kept 
of Prehistoric Monsters 
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They Did the “Impossible” 


How Two Mechanics Made Tipless Lamps when Experts Failed 


By George Appel 


OUIS B, MITCHELL and Arthur 

J. White, foremen in the Nela 

Lamp Division, Nela Park, Cleve- 

land, Ohio, recently were given awards 

by. the General Electric Foundation, 

established by Charles E. Coffin in recog- 

nition of outstanding services performed 
during the year. 

‘The awards were bestowed for an 
achievement that outside the industry 
‘went practically unnoticed, yet one that 
marked an epochal event in electrie light- 
ing—the production of a true tipless lamp. 

For years experimenters had sought 
vainly to eliminate the little sharp tip on 
the end of a light bulb. The tip is what is 
left after the exhausting tube is sealed off 
‘when the air is pumped out of the bulb, 
Tt causes more than half the breakage of 
Jamps during manufacture and afterward, 
because it strikes and catches on things. 
Moreover, manufacture of tipped lamps 
involves ‘a highly complicated hand 
‘process that is slow and expensive. Alto- 
gether, the tip had been a prime nuisance. 


A remarkable feature of the success of 
Mitchell and White is that experimenting 
is not their business. ‘They are employed 
to work out production methods in lamp 
manufacture. After experimenters in the 
Nela laboratories have developed a new 
type of lamp, and after engineers have 
developed the machinery, Mitchell and 
White take hold, organizing the shop sys- 
tem and training the key workers. 

In the matter of the tipless lamp, they 
stole a march on the laboratory staff and 
did the job some experts thought was im- 
possible, 


“\\7E_ BOTH have been interested in 
tipless lamps for a long time,”. 
White told me. “‘A little more than four 
‘years ago, we had some idle time on our 
hhands between organization jobs, and we 
decided to see what we could do about 
those tips 
“We tried all the old methods of elim- 
inating the tip, to see if they furnish any 
practical ideas, but we found they all had 
drawbacks that couldn't be overcome.” 
‘Mitchell, who is round faced and jovial, 


and White, who is slim and thought- 
fully solemn, spoke alternately, each 
supplying points the other overlooked. 


“7TPHEN we thought of runnin 
tube up through the base,’ 
continued. “We thought if we could con- 
nect a small tube to the inside of the lamp 
through the glass standard that holds the 
filament, we could exhaust it through 
that and seal it. 

‘The idea looked good, but,_we hit a 
snag trying to carry it out. The tube 
could be welded in, but we couldn't find 
any way to punch a hole through the end 
to the inside of the lamp. I'll bet we tried 
a hundred ways of doing it, mostly differ- 
ent ways of poking it through with wires, 
None of them worked. 

“Then we tried air pressure. We 
sealed the extreme end of the little tube 
‘and heated it and brought the end and the 
standard to a plastic state by heat. Just 
as we thought, the air confined in the 
little tube expanded enough to blow the 
hole through. But it wasn’t a good pro- 

(Continued on page 16?) 


Do You Know 
How to Wash Your Hands? 


Most of us don’t—How 


By 
Charles 


Mallory 
Williams, M.D. 


NE cold day last winter a 

‘mun came into my office 

complaining of trouble- 
‘some itching of his hands. 

“'T suffer this way whenever we 
have a cold spell,” he told me. 
“At other times I am not bothered. 
T don't know how to account for 
it” 

‘On examining him I found the 
skin very dry, with a few tiny 
scales, where he had scratched. 
‘The skin was extremely irritated, 
but there was nothing radically 
wrong with the man. He simply 
didn't know how to take care of 
his skin—in short, didn’t know 
how to wash himself—in cold 
weather. He had exposed his hands to 
the cold and wind until they had become 
dry and sealy. ‘Then he had aggravated 
this condition by further drying his skin 
with hot water and strong alkaline soap. 

‘There is nothing unusual in this case. 
Few people understand how to 
fand eare for their skin in the cold of win- 
ter, ‘Tho result is evidenced in the in- 
creasing prevalence of chapped hands 
and wrists, eracked lips, itching legs and 
chilblains in these days of sill hosiery, 
low shoes, liquid soap, and paper towels. 


KNOWLEDGE about your skin, its 
structure and its functions, is ex- 
tremely important, because its condition 
has a vital bearing on your personal 
health and comfort. Briefly, the skin 
consists of a tough layer, like fine leather, 
which serves to protect the flesh beneath 
from injury and from cold, and to sup- 
port the nerves and blood vessels, oil 
‘glands and sweat glands that run through 
it, Above this layer is a thinner, softer 
layer, the part which we can see and 
touch. ‘This is constantly wearing away, 
and as constantly renewed from below. It 
has no nerves nor blood vessels, so a slight 
injury produees neither pain nor bleeding. 
Also a slight injury leaves no permanent 
scar, In fact, every time you wash or 
shave, some of this surface layer comes off. 

‘The oil and sweat glands supply oil to 
keep the skin soft and pliable. ‘The 
sweat glands, besides supplying a little oil, 
secrete water in quantities, depending 
‘on the amount needed to cool the body 
by evaporation, 


to care for your 
skin in the 
winter 


What happens when 
‘you go out into the cold? 
First, the blood vessels 
contract, causing pallor; 
the skin feels cold and shriveled. Then, 
if you are fortunate enough to have good 
circulation, the blood vessels dilate again, 
causing a flushing and a feeling of warmth. 
At the same time, the secretion of sweat is 
checked, to prevent loss of heat that 
would be eaused by evaporation of the 
‘water. ‘The skin becomes dry, partly be- 


The Mistakes We Make 
OCTOR WILLIAMS, a 


famous New York author- 
ity on the care of the skin, 
says that we bring upon out 
selves much of the skis 
tation of wintertime by too 
much soap and water and too 
little clothing. 

He points out the mistakes 
most of us make and tells us 
how to avoid them. 

His advice is of vital impor- 
tance to thousands who suffer 
needlessly in cold weather.— 
‘Tae Enrror. 


cause leas sweat is secreted, and 
partly because what little sweat still 
is formed is evaporated rapidly by 
the warmth of the body and the dry- 
ness of the winter air. 


JF, THE exposure is repeated often, 
‘there are changes in the formation 
of the outermost layer, which be- 
comes more horny than usual, and 
probably there aro changes also in the 
oil glands. All these alterations are 
increased by wind, which makes 
‘evaporation more rapid and increuses 
the sensation of cold. There result, then, 
the sensible effects with which we are all 
familiar. ‘The skin of the hands, especially 
over the knuckles, becomes a little 
thicker than usual, and feels dry and 
harsh. Fine scales appear on the surface, 
and if these are not shed as they normally 
would be if they had not been toughened 
by the cold, they turn a dirty gray. 

‘This change in color appears especially 
over the elbows and knees, and on the 
skin of the legs just above the shoe-tops. 
‘You needn’t try to wash this dirty color 
off, for you will only make the akin tender 
and help to chap it. The dry, thick skin 
is not so flexible ax usual, Cracks appear 
cover the joints, especially the knuckles, 
and there begins an itching that may 
make your life a burden, 


ET cold has a somewhat different 
effect. If you are rundown 
physically or if your circulation is poor, 
long exposure to cold and wet, like stand- 
ing in wet shoes in the slush of spring, 
lead to chilblains. ‘These are dusky 
swellings in the skin, usually on the feet, 
Dut sometimes on the hands, which itch 
and burn abominably when’ the skin is 
‘warmed, but which, curiously enough, be- 
come fairly comforiable when the skin is 
cold. ‘They are tender and sensitive, 
easily injured, and when once they start 
they are likely to last until warm weather 

‘comes. 
you want to avoid all these extra woes 
of winter and early spring, you must begin 
by protecting your skin as far as possible. 
First of all, don't let it get cold. Fortu- 
nately, your face is tough, and probably 
won't give you much trouble, unless you 
are cursed with a particularly nensitive 
skin—then you may get cracked lips if 

Bt 


you aren’t careful. ‘Try to keep your 
hands and feet always warm and dry. 
‘Wear woolen or fur gloves if necessary. 
Above everything, protect your feet 
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important things to guard against is an 


tees, ore Gouhly 9 ool worth 
Even good neutral soaps may be too 
strong for a very dry skin, and there are 
‘many people who find it impossible to take 
‘a hot bath more than once a week in 
winter on account of the intolerable itch- 
ing it produces. A cool bath is better, for 
it does not remove so much of the natural 
oil of the skin. 


JF, XOU find that a hot bath with soap 
makes you itch all over, and especially 
‘where the clothes rub or press upon the 
skin, try a warm bath without soap, and 
if you are still uncomfortable, try the next 
time, a cold bath. 

Each individual must determine the 
temperature and frequency of his baths to 
suit his own needs and comfort. Wash 
enough for cleanliness, but don't overdo 
it; and be guided not by what others do, 
but by the reaction of your own skin, 

If you are blessed with a sound, supple 
skin with plenty of natural oil, bathe as 
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After washing, rub in a little of a good 
hand lotion. One of the best known is a 
mixture of equal parts of glycerine and 
rose-water. ‘This will do very well for 
‘most people, but there are some who cane 
not use it, for they find that glycerine is 
‘very irritating. A lotion that can be used 
bby almost every one, is an emulsion of 
olive oil made up with tragacanth. A 
small quantity of this should be put on 
‘the skin and rubbed in until it disappears. 

In some cases a good cold cream, or 
similar preparation will serve better than 
any lotion. Some people, too, find that 
ure olive oil does as well as anything. 
‘Whatever is used should be applied after 
every washing, before going out into the 
cold, and again on coming in. It is better 
to use a little very often than to use a 
great deal once or twice a day. All that 
has been said applies particularly to the 
hands, because they must be washed more 
often ‘than any other part of the body, 
fand are most apt to give trouble, 

‘Next to the hands, the part mont free 
‘quently affected probably is the six inches 
of skin above the shoe tops. ‘There are 

‘two reasons for thin: 


from the wet. The 
cold of outdoors, of 
course, is the great- 
est enemy of the 
skin, but you may 
have considerable 
trouble even if you 
stay in the house, 
‘Thoro it is excessive 
dryness that you 
have most to fear, 


REMEMBER 

one patient, 
troubled with skin 
irritation, who 


couldn't account for 
the fact that her 
askin was like parch~ 
ment, her hands and 
wrists chapped, and 
tthe linings of her nose and throat dry. 
She said she always was careful to pro- 
tect herself against the elements on the 
few occasions she ventured out in winter. 

‘On questioning her I found that in the 
heating apparatus of her home there was 
no provision whatever for supplying 
moisture to the air. Cold air cannot hold 
a much water vapor as warm air, and 
when winter air is raised from 20°F. to 
without any provision for supplying 
moisture, its relative humidity becomes 
as low a that of the desert, and evapora 
tion from the skin is correspondingly 
rapid. Any means you can improvise to 
keep the air of your house and office moist, 
such as placing pans of water on the radia 
tors, will help to prevent chapped hands. 
It is well, too, to make sure your furnace 
has some means of humidifying the air. 
If it has not, almost any furnace expert 
ean remedy the defect. 

Protection of the skin means more than 
wearing warm clothes. One of the most 


much as you please; but if you are cursed 
with a skin that gets dry and harsh in 
cold weather, cracking easily, beware of 
soap and water. 

‘You ean avoid a good many washings 
of your hands by keeping them clean in 
tthe first place. For example, wear gloves 
whenever you have a particularly dirty 
job to do, such as oiling an automobile or 
tending the furnace. You can’t get along 
without washing, however, so the method 
of washing and the after treatment are 
important. 


‘ASH with warm, rather than hot 

water, rinse the soap off com- 
pletely, especially if it is liquid soap, and 
Gry the skin quickly and thoroughly im- 
mediately afterward. A wet skin is a cold 
skin, and a cold skin chaps. In using 
paper towels be sure they are sufficiently 
‘absorbent. If necessary, use several to 
‘dry your hands. A clean, soft, dry towel 
is the only kind that is really satisfactory. 


fire, Jt i often ine 
sufficiently pro- 
tected by dlothi 
and, second, the eir~ 
‘culation in the lower 
vert ot the ng 
‘ery often sluggish. 
If the local cireula- 
tion is poor, the 
Yocal nutriton it 
oor, and a poorly 
Bourihed akin wil 
itch,’ chay 
Sodbecomslneciod, 
where a well noure 
ished skin would re- 
main healthy. 


EEP the lege 

‘warm by proper 
clothing, and help 
the circulation by 
proper exercise, For 
a local application, 
the lotions and, 


cream above mentioned are useful. Also 
‘there is an old-fashioned country remedy 


that often is successful. This is to rub a 
(Continued on page 170) 
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The Biggest of Their Kind 


Have You Ever Seen Anything to Equal Them in Size? 


By Raymond J, Brown 


‘ANTED: $100,000,000 to assure 
mankind of all the heat and 
power that will be required until 

the end of time! 

If you were to read somewhere an ad- 
vertisement worded substantially as the 

ibove, Your curiosity undoubtedly would 
be piqued. Probably if you paused to 
analyze such a statement you would be- 
come suspicious of the good faith of the 
person who framed it. For it does seem 
absurd that for an amount of money leas 
than the world's present weekly coal bill, 
an amount only about three per cent of 
what is required to run our government 
for a year, there could be accomplished 
any such ‘tremendous thing as driving 
every factory and warming every house 
that ever will stand on earth, 

‘And yet. th suggestion is 
made by one of the world's foremost men, 
fin engineer and scientist who has contr 
buted immensely to the welfare and com- 
fort of the human race. Moreover, his 
suggestion and his definite plan for carry 
{ng it out have heen indorsed and de- 
lared sound by other eminent engineers. 

‘What he proposes to do on a gigantic 
scale already has been done successfully 
in a smaller way. Indeed, only within 
the last few weeks the United States 
Government officially admitted the feasi- 
bility of the plan by assigning a group 
of experts to investigate its possibilities. 

This man is Sir Charles A. Parsons, 
K.C.B,, FRS,, the noted British scientist 
‘to whom we are indebted for the present- 
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day widespread use of 
the steam turbine, The 
way in which he pro 
poses to make man 
forever independent of 
coal, oil, and other 
similar sources of power 
is by sinking a shaft 
12 miles deep and 
drawing out the tre- 
mendous heat of the 
‘earth's interior. 

Now you may raise 
the objection that were 
such a shaft to be sunk, it would be im- 
possible to distribute the resulting power 
‘over the whole earth. That is true, today, 
‘but you must not forget that engineering 
skill has not reached its limit yet. Power 
today is carried over distances that a 
quarter of a century ago would have 
seemed unbelievable. 


‘Sod father of the steam turbinc. who Gecares the wor 


protien 
Shaft and tapping the tremendous heat of the earth's interior 
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Endless 


Twelve Miles 
“We Can Tap It for 


"THAT better electric generators, more 
efficient storage batteries,’ new 
methods in wire transmission and even 
radio transmission of power can be ex- 
pected in the future need be 
said. Certain it is that if engineers find 
at their disposal any such tremendous 
source of power as lies in the crust of the 
earth, they will prove capable of de- 
veloping ways to utilize it, 

Tt was almost 20 years ago that Sir 
Charles first brought to the attention of 
science the possibility of utilising the 

interior heat for the de- 
velopment of power. At the time 
the suggestion was regarded as an 
Interesting scientific speculation, 
Hundreds of scientists since then 
have discussed the proposal and 
studied it from a theoretical stand- 
point. Meanwhile, though, Sir 


Sir Chartes A. Parsons, KCB, F-RS., noted British aclentist 


‘ould be sive ferever by sinking a 22 


Charles quietly experimented, until now 
he has been able to announce that it is 
thoroughly practicable from an engineer- 
ing point of view, and that the only bar to 
beginning work immediately is the money 
necessary to finance the project — 
$10,000,000. 

Surrounded by a group of famous 
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New Masks for Peacetime Uses 


Strange windowed helmets cut down casualties in industry, 
shielding workers’ faces from glare, heat, and fumes 
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TPHE fichting heart of this old Minis. 
sip steamboat—her engine—had 
valuable life in it after her worn body, 
aged by 30 strenuous years, no longer 
could battle the great stream, 

So her owners, the Standard Oil Co., of 
Louisiana, put her on stilts in the water 


near the bank, ‘There her engine supplies 
power and heat for one of the company's 
bunkerage offices. Two firemen, each of 
whom is called “Captain,” constitute her 
crew. Passing craft salute her with thelr 
sirens, and the crippled but game old 
veteran always sounds a throaty answer, 


Double-Barrel Shotgun Fired like Pistol 


HAT is claimed to be the smallest 

20-gage shotgun in the country is 
shown here in the hands of Arthur J 
MacDowell, of Philadelphia, Pa., who 
in the designer of this odd-shaped weapon. 


‘The gun is a double-barreled one, 
‘measuring 16}4 inches over all. It shoots 
the regulation 20-gage shells for field 
shooting or clay target competition. 
Loaded with buckshot it is mid to be 
deadly at from 40 to 
60 yards. 

Mr, MacDowell, 
who ia secretary of 
the Pennsylvania 
Railroad Gun Club 
‘and is considered one of Philadelphia's 
best trap shots, says he designed the gun 
primarily to be of use to motorists touring 
in lonely, out-of-the-way sections of the 
country. 

It will take a nervy highwayman to 
look this double-barreled pistol in the 
muzzle without making for cover or 
sticking up his hands. 


Ontario Trapper Drives Team of Wolves 


TRAPPER of northern Ontario, 

Canada, Joe LaFlamme, recentl 
succeeded in what is said to be the first 
ittempt to tame and harness a team of 
imber wolves. He obtained the two 
wolves while they were young, raise 
them earefully, and finally tried them out, 


at first securely muzzled, After several 
trials he removed the muzzles, and the 
wolves, sensing freedom, bit fiercely at the 
harness in order to break away. But 
LaFlamme, anticipating this, had sub- 
stituted chains for leather, and after inef- 
fectual biting, they submitted. 
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Invents Giant Camera for 
Long-Distance Photos 


MAANY times ground rules prevent 
camera men from getting pictures of 
the slide to second base, or the touch- 
down, which is the most. thrilling play 
of the whole game. M. 8. Walker, 
Dhotographer for a big New York news 
aper, was disappointed a few times, 
then made for himself a giant camera 
which, he says, will snap objects 300 
feet away. 

‘Measuring five feet long, this monster, 
which is said to be the largest practical 


in the world, weighs 
100 pounds, despite the fact that it is 
made of aluminum. 

‘The lens, the secret of the camera's 
power for bringing subjects at long dis- 
tances up to the equivalent of 20 feet for 
smaller cameras, was manufactured in 
Germany. It is a copy of lenses used 
by German airmen during the war, long, 
kept secret by them from the rest of 
the world, 

It takes two men to manipulate the 
camera, which resta on a tr 
like a’ battleship's gun pivot and is 
capable of being revolved or moved up 
and down as necessity demands 


“Joe LaFlamme, trapper, driving his team of real timber wolves across the anow in the wilds of northern Ontario 
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One-Arm Steeplejack Hangs 
on with His Teeth 


CUINGING to spires and. fagpotes 
high in the air is a job that takes 
more than ordinary courage at best, but 
Henry Wernsing, a steeplejack in Balti- 
more, Md., does it with only one arm. 

‘When biood poisoning set in his left 
arm, necessitating its amputation, he 
wouldn't change his job, but went on 
filling his contracts, His right arm 
seems to have developed the strength of 
the missing member and with the aid of 
his strong tecth and jaws, Wernsing 
‘keeps on climbing. 


Jack at work 


Light Colors Aid Growth 


‘OUNG animals, and presumably chil- 

dren as well, grow more rapidly in 
rooms with walls’ painted in light, cheer- 
ful colors than they do in dark-painted 
apartments. Such is the conelusion of 
Dr. H. A. Gardner, of the research labora- 
tory of the Paint’ Manufacturers’ Asso- 
ciation, as the result of recent experi- 
ments with guinea pigs. His experiments 
showed that pale blue, white, and light 
‘tan were most conducive to rapid growth. 
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“THE past and present were put into 
startling contrast recently at Fort 
Hancock, New York, when Frank Lloyd, 
a motion-picture producer, set out three 
old-fashioned Spanish, English, and Cor 
sair cannons of the sixteenth century. 
‘When placed alongside some of the 


Rome to Have the World’s 
Tallest Skyscraper 


TALY soon will have the tallest sky- 

seraper in the world—more than 300 
feet taller than the Woolworth Building 
in New York City—if a recently reported 
decision of Premier Mussolini is carried 
into effect. The huge structure will be 
built on plans drawn by the noted Italo- 
Argentine architect, Mario Palanti, who 
‘already has erected several colossal 
buildings in Buenos Aires. 

Palanti proposes to erect in Rome a 
structure with 88 floors, 1100 feet high, 
with a frontage of 1000 feet. It would 
contain 4500 rooms, 100 large halls, a 
huge theater, a gymnasium for the train- 
ing of Olympic athletes, and a concert 


hall. It would be the Roman community 
eonter. general plan is in the form 
of a pyramid, with a massive base narrow- 


‘The Woolworth Building, at present 
the tallest in the world, has 61 stories and 
is 792 feet hi 


The World’s Largest and Smallest Steers 


HAT are said 


to be the 
world’s largest and 
smallest adult bo- 
vines met recently, 
and were photo- 
graphed together. 

‘The giant is re- 
puted to be the 
world’s largest 
steer. He is a full- 
blooded - Texas 
Jonghorn, weighs 
4200 pounds, and 
is six feet’ four 
inches high, The 
midget comes from 
a dairy strain and 
is only 24 inches 


high. 


Giant steer more than six feet high, and midget only 24 inches 


Guns 400 Years Old Look 


like Toys Now 


modern engines of warfare they looked 
ike odd little toy cannon, ‘The photo- 
graph shows a modern field piece and 
these old cannon side by side, the latter 
being muzzle-loaded by a boy’ dressed in 
the style of the period when these cannon 
were in vogue. 


Cricket Umpire Carries a 
Vest Full of Watches 


CRICKET is « popular sport in Eng- 
land. Carrying a watch is a neces 
sity, But the two don’t mix. ‘Therefore, 
F. A. Green, a well known Lewisham 
cricket umpire, solved the difficulty and 
added to his popularity by having a 
special vest tailored with as many watch 
pockets as possible, as shown in the 
Photograph. He calls it a ‘cricket waist 
coat,” and he can easily take charge of a 
dozen timepieces for the players whose 
‘games he umpires 


New Gasoline Substitutes 


"TWO new substitutes for gasoline re- 
cently have been developed by 
French chemists, In one, the composi- 
tion is lignite coke and water, while the 
other is made from animal and vegetable 
fats heated with chloride of magnesium or 
sodium, ‘The process is said to be simple. 
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Scientific Lighting Creates Spectacular Color Displays 


HE science of producing 
spectacular lighting effects 
attracted record crowds to two 
Jarge Eastern expositions this 
year—the State Fair ut Syra- 
‘euse, N, Y,, and the Agricultural 
Fair at Brockton, Mass. Fe 


‘tures of each exposition were 
massive columns studded with 
Jewels und adorned with festoons, colored 
‘smoke, and electrical fireworks, all painted 
in varying and beautiful colors by bat- 


‘Beams upon thowmaneh of peed 
fewcin The dinplay. at the lft 
‘Se cae below at Syracune, 


teries of giant searchlights using nearly a 
quarter of a billion candlepower in each 
instance of this modern decoration 


‘Thirty thousand hand-cut jewels were 
used. Attached to each jewel was a mir- 
ror, so that when the enormous search- 
lights played on these towers of colored 
crystal, the effect was most striking. 

‘At the Syracuse Fair a mammoth arti- 
ficial limestone cavern was built in front 
of the grandstand, having a length of 157 
feet and a height of 90 feet at its highest 
point. ‘The stalagmites that rise from the 
floors of such caves like enormous icicles 
were duplicated in great piles of jewels, 
the center one being 90 feet tall. All were 
covered with additional thousands of 
gems. Steam issued from their tops and 
colored lights played through this. 

‘At the Brockton Fair was a jewel dis- 
play 120 feet wide and 75 feet high, con- 
sisting of three large pillars crowned with 
sunbursts and fringes of jewels, 
mented by illus 

So that the thousands of people might 
hear a lecture on “Light and Color,” by 
W. D. Ryan, director of the General 
Electric Company's illuminating engineer- 
ing laboratory, a new type of hornless 
loudspeaker was used. ‘This loudspeaker is 
said to be able to project the voice clearly 
for a quarter of a mile in any direction, 


Windows Facing South Get 
Most of the Sunlight 


WINDOW on the south side of 

building will get, in the course of a 
year, 45 times the amount of sunlight that 
‘a window on the north side will receive, 
according to exhaustive experiments 
racently conducted by William Kunerth, 
associate profesor of physics at Iowa 
State College, Ames, In. 

Mr. Kunerth’s experiment does not in- 
clude ‘daylight, only sunlight. While the 
north window is getting one unit of sun- 

jouth window, the east 
units, and the south- 
east window gets 38 units, according to 
Mr. Kunerch’s calculations. 

‘When the sunshine strikes a window- 
glass at too sharp an angle, the sunshine 
{in reflected and hence does not penetrate 
the room, to make it warmer. 


The Nation’s Candy 


(0 MAKE sure 
that the candy 
wwe eat is not inju- 


and that it 

with the 
pure food laws, 
hundreds of sam- 
ples are tested 
every day in Uncle 
Sam's laboratory 


at Washington, 
D.C. 

‘Mr. J. Hamilton, 
known as the 
“eandy man" of 
the U. 8. Burem 
of Chemistry, is 
shown at the right 
analyzing samples 
from boxes of 
candy that have 
‘been received from 
the factories. 


New Camera Photographs Revolving Pipe 


NEWLY in- 
vented cam- 
era makes it pos 
sibleto photograph 
the entire outer 
surface of a sam- 
ple of pipe that 
has been exposed 
to corrosion under 
ground. ‘The pipe 
is rotated on a 
cylinder that is 
synchronized with 
the camera so that 
the film moves 
automatically at 
the same rate. The 
photograph shows 
the entire pipe’s 
circumference. 


Tested in Laboratory 


Molasses Used as Fertilizer 
in Sugar Fields 


OLASSES is being used with remark- 
Mitthie rei ona fertior for eer 
cane lds onthe Beth iand o a 
Gh in the Indien ‘Ocean, Tncremes 
Yolo auect sine soos ax ee se re 
Torded aiter mola appleations, "The 
Colonial Department of Agialtare has 
trade low reudy of the experiments 
Tedbes tried ata testalive ication, 

‘When frst applied, the moines party 
stories the sot. The nication of tbe 
faa enpended and nitrates already i 
the ell deappesr, 

when the effec ofthe moles ret- 
rae went oy ntibeation i remmal ot 
tmenianced rite, and apparently lads to 
Sr scomalslon of atcete af 5 Eee 
Then they can be lite eat By the 
Devine 

runon e nitrats read to have 
a marked tendency to Fever to iaolble 
Terms in the sil of the lan 


December, 1928 


Air Bubbles Employed to 
Form Breakwater 


NEW type of breakwater consisting 
of nothing more than ai 


A 


highest waves of the sea. It is the in- 
vention of Philip Brasher, an American. 
One of the units is said’ to have been 
‘operated successfully at El Segundo, 
Calif,, to protect a concrete pier. 

‘The air breakwater consists of a per- 
forated pipe that is laid along the sea 
bottom and connected with a land air- 
compressing station. In rough weather 
it is merely necessary to allow the com- 
pressed air to eseape from the holes in the 
pipe, the air bubbles quickly rising to the 
‘surface. ‘The wall of bubbles is said to 
break up the waves and retard their for- 
ward motion, When the water from a 
broken wave flows back to form a base for 
the next incoming wave, it finds no sup- 
port and the next wave curls over and 
breaks, 

‘The repetition of this process is said to 
result in a smooth surface beyond the pipe 
ine, no matter how rough the weather. 
‘A simple installation of the pipe system, 
tthe inventor says, is sufficient to provide 
@ harbor of smooth water in exposed 
points around coasts that have caused 
trouble in the past, 


bubbles 


World’s Largest and Smallest X-Ray Tubes 
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HE largest and 
smallest X-ray 
tubearecently were 
placed on exhibi- 
tion at the Na- 
tional Academy of 
Science in Wash- 
ington, D.C. The 
largest is the most 
powerful tube ever 
developed, with 15 
times. the output 
of ordinary tubes. 
‘The smali one is 
known as an oil 
immersed dental 
tube and has a 
capacity equal to 
the standard den- 
tal tube. 


Millionth-Inch “Ghosts” Spoil Accuracy of 


periodic vibrations of a millionth of an 
inch were enough to produce them and 


FTER seven years of futile scientific 
jestigation it was discovered re- 
cently that “ghosts” of a 

inch in thickness were 
‘curacies in Rowland’s ruling machine at 
Johns Hopkins University. 

‘This finely precisioned ‘machine is one 
of the most wonderful in the world, It is 
used for ruling lines 1/30,000 of an inch 
apart on a metal grating by means of a 
diamond point. ‘The gratings are used 
in place of prisms for accurate spectrum 
analysis. 

‘The ghosts" were found to be spurious, 
lines in the sun’s spectrum, which is the 
band of color produced when a ray of sun- 
ight passes through a glass prism or a 
grating. 

‘The “ghosts” in the spectrum were 
reality only the shadows of other lines. 
They made the user of the machine see 
things that didn’t exist. It was found that 


the heat of a human body in the same 


Ship Sails in Milky Sea 
off Coast of Peru 


PLOWING for miles through « mille 
‘white sea was the unusual experience 
recently of the steamship Trontotile off 


the coast of Peru, ax reported by Capt. 
A. G, Cameron to the Hydrographic Office 
of the U. 8. Navy Department. 
‘This unusual phenomenon occurred at 
1d, according to the Hydrographic 
xecounted for by the presence in 


the water of myriads of tiny plants, 


is 
reference to a similar experience, when the 
‘vessel “passed through water full of mi: 
jute alge gleaming like particles of mica.” 


Wonderful Machine 


room also impaired the accuracy of the 
», which now is being used once 


Discovery of a 


successful method 
cof eliminating the 
pain of childbirth 
without interfering 
with labor is 
claimed by Drs, 
Regina, Perlis, and 
Glee" of Fars 
‘The new treat- 
ment consists of 
an-injection of = 
drug said to pro- 
duce a pleasant 
sleep lasting from 
three to five hours, 
‘after the mannerof 
“twilight sleep.” 
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Relay System of Pumps 
Subdues Forest Fires 
Wien the Canadian province of 


British Columbia was subjected 
Jast summer to a continual occurrence of 
forest fires until over 1000 had been re- 
ported, the Parks Commissioner, James B. 
Harkin, devised a system of water pumps 
‘operated in relays that, more than any 
other agency, assisted the fire-fighters in 
checking the flames. So successful is the 
aystem ‘that the apparatus has been 
adopted by the entire forestry service, by 
the railways running through the wooded 
country, and by lumber companies. 

‘The system comprises a series of rotary 
pumps, each driven by a gas engine con 
nected’ directly with the pump and 
mounted on an aluminum base. ‘The 
engine is a two-eylinder type with an 
‘energy output of from four to five horse- 
power and equipped with a magneto. 
Each unit has sufficient power to draw a 
supply of water through 1500 feet of 114- 
inch hose and to lift it to an elevation of 
86 feet with a discharge of 25 gallons a 
minute. The whole outfit weighs only 
‘360 pounds. 


‘ScteNce should find a way to make wood 
and corn husks palatable, and so safe 
guard against possible future food short- 
‘age, according to the statement of Dr. 
Fritz Haber, of Berlin, Germany. 


“Dressing-Chair” for Men 
js Neatness and Speed 
HE alarmclock fails to go off and 


you wake just 20 minutes before you 
are due at the office. It is then that you 
appreciate the work of the designer who 
hhas patented a dressing-chair for men, in 


which there is a proper place for every 
article of a man's clothing, 

It looks like an ordinary chair, but in 
its back it can hold a man’s coat and 
shirt without wrinkling them. Trousers 

winging roller just be= 


of th 


hoes on 


the side shelves hen 
& handy adjustabl which is 
pulled out in front, in which there are 
compartments for a shoebrush and whiske 


broom 

Your collar, tie, and other small arti- 
les find a place in a drawer under the 
chair seat. This drawer is used for 
pajamas in the daytime. 

A man may undress completely and 
place every article of his clothing in its 
proper place without rising from the chair. 
It costs little more than a plain, straight- 
backed chair, in spite of its very ingenious 
design, 


“The footrest holds the shoebrushes 
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Removable Hairbrush Is 
Easily Cleaned 


JS, CLEANING 0 hairbrush, usually it 
is difficult to reach the bottom of the 
bristles without discoloring handle and 
back. Here is a brush the bristles of 
which are set on a detachable pad, which 


can be slipped out of the back and steril- 
ized in boiling water, if desired. 
‘An additional feature of the brush is the 


lating to the scalp. The bi 
pads in several degrees of flexibility, 


Coyote Becomes a Menace 
to Northwestern Farmers 


AMONG the predatory wild animals 
that the Washington State Depart- 
ment of Agriculture is striving to destroy, 
or at least control, the coyote offers the 
most serious problem. Notwithstanding 
& couscless campaign against, this wily 


game birds, the coyote is increasing and 
extending his hunting grounds closer and 
closer to human settlements. 

Within the city limits of Seattle, Judge 
John B. Wright recently clubbed a coyote 
to death on the road to his court. Coyotes 
have migrated into the vicinity of Belling- 
ham, Everett, and Aberdeen, localities 
where their ‘melancholy yodeling had 
never before been heard. ‘The total dam- 
age from the pilfering of these night 
raiders is said to be enormous. 

State Predatory Inspector, Glenn H. 
Bach, is just now investigating the causes 
of the rapid spread of the coyote pest. 
First, he says, is a plentiful food supply; 
second, the excellent cover provided for 
the rapid breeding of the wild dogs by the 
thickly growing cedar, fir, and hemlock 
covering the hills of the Northwest; third, 
few state and federal hunters in the North- 
western states. 

Next to injurious insects and plant dis- 
cases, the coyote is the worst pest now 
confronting farmers cf the Northwest. 


December, 1924 


Giving the Iceman a Free 
Hand to Work With 


BX COMBINING both handles of an 
ice-tongs in one, this new tool is easily 
opened or closed, and can be operated 
with one hand, according to the designer. 
Tt does away with the necessity of open- 
ing the tongs before preparing to lift an 
object. 

‘The tongs is made of alloy steel, well 
tempered, and may be used not only for 
handling ice, but also for lifting and lower- 
ing boxes, nail kegs, or any hard and 
heavy article. 


Tee-tongs hai 


made in one plece 


Eunven varieties of chestnuts secured 
from China are now under cultivation by 
the U. 8. Ds 

is hoped to secure from theso at least of 
type that will resist the blight that hi 
ruined so much of the United States! 
chestnut crop. ‘The trees are yet in the 
seedling stage, 

m is one which, in 

produces nuts nearly twi 
‘common American variety. 


‘This, tree 
is described as suitable for orchard culture 
It grows wild at an altitude of about 
£8000 fect. 


New Spring Will Renew 
Old Upholstered Chairs 


PHOLSTERED chairs, ready for the 

junkman because of’ their sunken 
seats, may be renovated by attaching a 
new and inexpensive spring brace intro 
duced recently. It is put on from under- 
neath without disturbing the upholstering, 
as shown in the illustration at the right, 
and is suid to make the spring seat as 
plump and firm as ever it was. 

Clips are used to fasten the coils to the 
sides of the chair. If the seat is sagging 
extremely, it is better, before attaching 
the spring, to put a little eotton or folded 
cloth under the seat and, over this filling, 
place a layer or two of éardboard or cor 
ruguted paper. 
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Threshing Grain by Motor 
Saves Time and Labor 


HE first instance of threshing grain by 

lectricity was on the farm of Eugene 
Funk near Shirley, Ill., and is said to be 
fa great success. A'40-horsepower elect 
motor is substituted for the usual tractor 
for running the separator. The motor is 
mounted on a truck, and power lines are 
run from the farm. 

‘The first day the electric motor tun 
‘out 133 bushels an hour at a current cost 
of $2an hour. ‘The installation, including 
motor, transformer, switch, master wires, 
meter, ete., cost $1200, about one third 
that of the traction engine, and half the 
price of a high-powered gasoline tractor, 
that is frequently used on farms 

‘The man in charge of the separator also 
‘operates the motor, thus saving the price 
of a driver. 

It is said the daily cost of operation, 
minus labor, is about the same as that 
for engine or tractor, but danger from 
fire is lessened and the trouble of haul 
fuel and water is entirely done 
with, thus releasing men for other 


‘Spring Inserted without removing upholstery 


One Movement Opens This 
Folding Baby-Carriage 


MALL sine, light weight, ease of fold 

ing, and general convenience are the 
features claimed by the makers for this 
collapsible baby carrier, which rolls along 
‘on three wheels or may’ be folded quickly 
and carried under the arm. 

‘The carriage is made of light, tough 
wood and the wheels are equipped with 
rubber tires so that it may be used in- 
doors without injury to the floors of a 
house, It turns in its own length and has 
a canvas seat resembling a hammock, 
which affords the child comfortable and 
easy riding. ‘The weight of this new car is, 
‘only 63 pounds and one operation folds 
or opens it. 

For those living in apartment houses, 
in large cities, where there is no conve- 
nience for baby carriages, this folding car 
is.a boon. 


o 
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Bridge Cable Has 186,666 Strands 


"HIS six-foot section of wire cable is a 
sample of that to be used in con- 

structing the huge Delaware bridge run- 

ning from Philadelphia to 

‘The cable is composed of 18¢ 

‘of wire bound with steel clamps and 


Recorded on Chart 


‘NEW instrument, known as a ‘‘den- 
drograph," makes it possible to 
‘measure the growth of a tree from day to 
day. It is adjusted so that it encircles 
the tree trunk, Expansion of the tree's 
girth, as well as contraction due to cold 
‘weather, are registered on a chart. 

‘One of the instruments recently used 
by the U. S. Forestry Service at Flagstaff, 
‘Aris., in’ experiments on Western yellow 
pine ‘showed no growth on a large tree 
during 16 days of May, while a small 
tree recorded growth after the second day. 
During the summer the large tree showed. 
‘srowth on 88 days, and the smaller on 117. 

Tt was shown that pine has its greatest 
growth in June. 


Daily Growth of Trees Now Outdoor Sleeping Robe Replaces Blankets 


measures about three feet in diameter. 
Each foot of the cable weighs several 
hundred pounds. A power derrick was 
required to move this six-foot section 
it was placed on exhibition at the 
Philadelphia City Hall. 


CHAMOIS interlined back, a high 

neckband and a hood cape are fea~ 
tures of a new sleeping garment designed 
not only for use by eampers, hunters, and, 
tourists, but for persons who prefer to 
sleep outdoors on 
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Small Heater for Shower 
Bath Saves Fuel 


BECAUSE of the great searcity of coal 
in Germany, hot water has become 
luxury. Homes and apartment houses 
generally have a “hot-water day” once a 
week for bathing purposes. 

In order to make this operation as 
economical as pos- 
sible, a German 
concern is market 
ing an individual 
shower heater 
which is said to 
supply a sufficient 
quantity of hot lal 
‘water for a bath 
from a very small 
amount of coul in 
comparatively 
short time. 

This heater con- 
sists of a small 
special firebox 
built directly un- 
derneath a small 
water boiler, ‘To 
this is attached a | 
shower spray and | 
faucet. It is port- 
able and easy to 
use it is claimed. 


Individual heater for 
the shower = bath 
saves time and ‘fie 


band and hood eape are said to prevent, 
colds, neuralgia, and similar troubles 
‘caused by exposure of the sensitive nerves 
at the back of the neck and often com 
plained of by outdoor sleepers. 


sleeping porches all, 
the year around. 
‘The loosely fit- 
ting robe is worn 
over the usual 
night clothes, and 
fs said to take the 
place of blankets, 
and to require one 
third less bed-eov- 
ers. An extra 
length of the gar 
ment, which ex- 
tends below the 
feet, is closed by a 
draw cord. The 
hood is detach- 
able. 
‘The high neck- 


TIES of the Pacific Northwest are 
searching for some way to put an end 


toa'smoke nuisance” of an unusual kind, 
resulting from frequent fires in the enor 
mous heaps of sawdust accumulated on 
old sawmill sites. These fires, which 
usually are started in spontaneous com- 
bustion, send up dense clouds of smoke. 

‘At Leshi Beach in Seattle, Wash., one 


activity after ayear of quiet, and 
its heavy smoke is reported to have driven 
residents of the district from their homes. 
City firemen finally subdued the smudge 
by soaking the erater with water. 

In the Washington town of Port 
Angeles a sawdust pile has smoldered for 


Substituting for blankets, the sleeping robe provides warmth 


Sawdust “Volcanoes” Become Smoke Pests 


20 years, now and then bursting forth in 
flame and billows of black smoke, At 
Everett, in the heart of the lumber dis- 
trict, a pile of mill refuse covering an aren 
of 16 acres is a source of constant menace. 
It has been burning within for 10 years, 
To remave the pile would require a vast 
amount of money. 

One plan of removal considered by the 
Seattle city couneil is the use of hydrat 
machinery to loosen and wash away the 
piles of sawdust refuse into Elliott Bay, 
an arm of Puget Sound. 

Thus far no practical use has been 
found for old sawdust. The few factories, 
requiring this material demand clean, 
fresh refuse direct from the mills, 
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Open Windows Locked by 
Simple Spring Stop 


INDOWS can be left partly open 
for ventilation at night without 
fear of the entrance of burglars, it is 
claimed, by the use of a new automatic 
window lock consisting of a simple lever- 
and-spring stop that binds the two 
_ indow-sashes to- 
i J] xether, whatever 
position they may 
bein, ‘This it does 
#0 securely, it is 
claimed; that a 
man can stand on 
the top sash with- 
cout forcing the 
locked w.ndow 
down to the sill. 
‘The device, fas- 
tened with screws 
to the top of the 
Tower sash, exerts 
pressure ‘ugainst 
the upper sash 
through a lever 
tipped with a cor- 
rugated face. ‘The 
Tock is released 
by finger pressure 
on a eatch. ‘The 
locking device will 
not diafigure a win- 
dow, it is claimed. 
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Printing Sidewalk Advertisements 


HE latest advertising scheme comes 
from France in the form of a sidewalk 
printing machine. ‘The photograph shows 


Pocket Charcoal Heater Warms Cold Hands 


NE of the newest inventions for 
winter comfort is a small hand 
warmer consisting of a hollow cylinder 


of fiber. A. small pencil of heatod 
charcoal is inserted through one end. 


“THE use of the Thames River in Bng- 
ind as a town highway soon will be 
revived after a lapse of 100 years, accord 
ing to recent reports from London. By 
next Easter, it is announced, a fleet of 
speedy and luxurious motor boats will be 
running on regular schedules between 
Hammersmith in southwest London, and 
‘Woolwich in southeast London, a distance 
‘by water of about 17 miles. Itis expected 
they will relieve some of the congestion of 
crowded London thoroughfares. 
‘Twenty-five boats will be used, running 
at 15-minute intervals. Each boat will be 
100 feet long and capable of earrying 300 
Passengers. ‘The boats will be fitted with 
Iuxurious conveniences, including writing- 


‘The device will keep warm, it is 
claimed, ‘for a 
period | of two 
hours. 


‘To apply the 
heat to other parts 
of the body, a wire 
handle fits into the 
metal ends and 
allows the heater 


from local aches 
or pains. 

‘The warmer is 
small enough for 
a man to carry it 


his 
cold 


in one of 
pockets in 
weather. 


Speedy Water Buses Will Ply the Thames 


rooms, salons, promenade decks, and 

it is estimated that they 
will be able to make at least nine miles an 
hour against the tide. 

‘Since their draft will be only three feet 
ine inches, and since the landing places 
will be built well out into the river, the 
speedy boats will be able to ply in’ any 
state of the tide. 

Between Hammersmith and Woolwich 
there will be 25 stations, 12 of which now 
are ready for use. 


NINETEEN power projects are possible on 
the Arkansas River in Colorado, with a 
total potential power of 29,000 horse- 
Power for 90 per cent of the time. 


‘two Americans taking a lesson in sidewall 
advertising in the Place de la Concorde, 
Paris, France. 

‘The machine consists of a revolving 
cylinder on which large type has been set 

‘spell out the desired words, ‘The typo 
“inked” with a specially prepared paint 
in the desired colors. ‘The machine then is 
rolled over the sidewalk, leaving an advere 
tising sign displayed. 


Fighting Barnacle Pests 
with Colored Paints 


"THE fouling of the bottoms of ships by 
barnacles may be greatly lessened as 
the result of recent experiments with 
bottom paint by the U. S. Bureau of 
Fisheries. It was discovered that barna- 
cles collect in large numbers only on blue 
‘and black plates, and that white, yellow, 
red, and green plates are practically free 
from them, 


‘A ship propeller fouled with barnacies 
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Chain Saw 


AMAZING ‘cutting speed is claimed 
for a new chain saw invented in 
France for cutting trees. ‘The cutting ap- 
paratusis in the form of a sprocket chain 
driven by a gasoline engine. 

‘The sprocket is mounted on a frame, 
A system of worm gearing forces the ap 
paratus away from the tree being cut as 
the saw works its way through the wood, 
thus maintaining an equal tension at all 
times and insuring smooth operation 


NOT, to be denied the joys of sleigh- 
riding, Albert Horrocks, of Wilton, 
Me,, transformed his small’ automobile 
into the ingenious motor-driven sled pic- 
«tured below. In place of the wheels he 
substituted four heavy runners attached 
to the automobile chassis through springs. 


Sa 


‘eve this moteriaedaeigh 


Speeds Work of 


He Turned His Automobile into a Sleigh 


Tree-Cutting 


‘The saw is arranged so that it will cut, 
at any angle. ‘The chain, it is claimed, 
will not get hot or jam when the tree be- 
gins to fall. ‘The deep cut it makes is said 
to force the tree to fall away from the 
machine. 

In action, the chain travels at about 
20 feet a second. A hard oak tree nearly 
‘ yard in diameter is said to have been 
cut through in from two to three minutes 
by the use of this chain saw, 


For propulsion he constructed two 
paddle wheels revolving on a shaft be- 
‘tween the two rear runners. These 
wheels were fitted with strips of metal 
arranged in zigzag fashion to bite into the 
snow and provide traction. ‘They are 
driven, of course, by the automobile 


engine through 
crankshaft and 
a cousins 


‘Two small skis 
set above the front 
runners aid in pre- 
venting the ear 
from being stalled 
in snowdrifts. The 
designer claims his 
machine can be 
driven over ice as 
well as snow. 
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Stenographer Sets Type 
with New Machine 


TYPESETTING machine that is 

operated directly from the keyboard 
of any standard typewriter has been de- 
signed especially for use in getting out 
printed form letters and in the production 
of books. ‘Thus a stenographer, in writing 
a letter, sets the type simultaneously. 
Her typewritten page serves as the proof 
of the type in the form, 

‘The setting machine is operated by the 
typewriter Keyboard through electrical 
connections. It is designed s0 tha 
tributes used type automat 


Betting pe with typewriter keyboard 


operation that is entirely independent of 
the type-setting. 

‘The first of the machines are being used 
successfully, it is said, in a letter-duplicat~ 
ing service shop at Dayton, Ohio. 


Barriers to Halt Locusts 


‘0 STOP the ravages of locusts in the 

agricultural regions of northern Ar 
gentina, 39,000 tons of galvanized steel 
sheots, valued at $5,000,000, will be used 
as barriers. 

In front of the sheet-atect barriers the 
farmers will dig ditches in which, it is 
expected, the marching locusts will’ aceu- 
mulate and he destroyed. 


Gilded Goggles to Save 
Workers’ Eyesight 


GOGGLES of kilded glass, consisting of 
yellow glass with a coating of gold, 
recently have been invented by Dr. A. H. 
Pfund, associate professor of physics at 
‘Johns ‘Hopkins University, to protect the 
eyes of workmen who are exposed to the 
intense glare and heat from furnaces. The 
glass is said also to be useful as a safe- 
guard against fire in the handling of 
motion-picture films. 

‘The gold-coated glass is said to elimi- 
nate the heat and glare from light, while 
‘permitting sufficient illumination for clear 
vision. ‘The gold passes the light waves 
fon to the eyes, but casts off the heat 
‘waves and ultra-violet rays. 

‘As applied to motion pictures, the in- 
vention makes it possible to stop a film 
that is being run off and to examine an in- 
dividual picture closely without danger 
of the film's catching fire. 


Sled Trailer Aids in 


“TH easly made sled trailer enables a 
truck to transport an unusually large 
and heavy load over winter roads. It was 
built by a Minnesota lumberman who 


Winter Log Hauling 


refused to allow snow-covered roads to 
interfere with his hauling. 

‘The truck and sled shown carry a 10-ton 
load of 70 20-foot logs. 


Hauling logs over the snow In Minnesota with the ald ofa ied Wailer, which will earry 10 tone 
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‘Three Persons Ride on 
Tandem Bicycle 


GERMAN inventor has come out 

with a new form of tandem bicycle 
that carries an extra person on a platform 
between the two machines. -'The contri- 
vance, called a ‘‘combi-bicycle,” consists 
of two bicycles attached in parallel, with 
a platform and seat suspended between 
them, ‘This platform is slung from a 
light frame connecting the two bicycles. 
"The pedaling is done by both riders, 
and the front wheels are connected in 
tandem so that if the machine is operated 
by only one driver the steering may be 
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done as if there were only one wheel. 

‘This strange contrivance is shown be- 
fore the famous Brandenburg gate in the 
city of Berlin. 


A. NEW type of electric power machine 
for road-repair work recently has 
been put to use in France. It is mounted 
on a two-wheel carriage and pushed like 
& wheelbarrow. An electric ‘drill bores 


Wheelbarrow and Cart Combined 


‘OR use on farms, or wherever heavy 
und bulky objects, such as milkeans, 
are transported by hand, a new double- 
duty wheelbarrow has been designed #0 
that it ean be used either as an ordinary 
barrow or as a small, underslung cart, 
‘The height of a wheelbarrow ca 
unnecessary labor in lifting heavy mill 
ans into it. For this reason the new 
device is arranged so that it ean be con- 
verted into a low cart 
simply by turning it 
upside down. This is 
accomplished by means 
of a movable bottom 
that can be attached 
readily at either of two 
opposite sides of the 
wheelbarrow frame. 


Highways Repaired by Electric Machines 


holes in the road to be broken up, then 
fa forklike arrangement digs away the 
cement. 

Power is obtained either from a port 
able dynamo or from electric trolley wires. 


s.,) 


New Electric “Matches” for the Motorist 


TWO new types of “electric match” 
for the motorist who smokes while he 
drives, are shown below. 

One model is detachable, with the 
lighting instrument on a cord that reels 


that bs 


‘unwound f 


into a container on the car's dashboard. 

‘The other model is permanently at- 
tached to the instrument board or any 
other part of the ear, with an ash receiver 
attached below. The heating element is 
fn the center, protected by a movable 
cover that is premed in with one finger 
while the cigar is held in position for 
lighting. 


Science Learns how Plants 
Manufacture Sugar 


CIENCE at last has succeeded in 

‘making sugar in a way similar to that 
in which the green leaves of plants have 
been yielding it for countless ages. 

‘The discovery of the process was made 
by Dr. E. 0.0. Baly, senior professor of 
chemistry in the University of Liverpool, 
England. In a recent demonstration be- 
fore a meeting of the sugar chemistry 
division of the American Chemical 
Society, he described the methods by 
which science can imitate the intricate 
processes. of plants in converting the 
carbon dioxide from the air and water 
{rom the ground into sugars and proteins, 

Doctor Baly worked on the theory that 
the chemical reactions in plants are due 
to the absorption of quantities of energy 
from the sun's rays, and that the first 
reaction is the uniting of carbon dioxide 
‘and water to form formaldehyde. 

By exposing carbon dioxide and water 
to the intensely active ultra-violet light 
from a quarts-mercury vapor light, 
he was able to form slight traces. of 
formaldehyde. He discovered, too, that 
the formaldehyde immediately formed 
sugar. The reactions, he pointed out, 
require tremendous amounts of energy. 
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Last Scrap of 
a Battleship 


T THE right, 
‘workmen are 
shown removing the 
Inst remnant of a 
greatshipthat never 
even reached the 
‘water—the last steel 
‘beam to be cut from 
what remained of 
the battleship South 
Datot, scrapped by 
mada aater ship the 
Indiana, now would 
‘he the latest addi- 
tions to our battle 
fet, if, in the course 
of construction, they 
had not ‘been 
doomed, in accord 
‘ance with the Wash- 
ington Disarma- 
ment Conference. 
‘The work of scrapping them was begun 
November 13, 1923. Two hundred and 
five working days were necessary to cut 
both ships to pieces. ‘The work was done 
at the Brooklyn Navy Yard. 


Giant Shell Used in Navy 
Target Practice 


NE of the giant shells used in target 

practice by battleships of the U. 8 
Navy in their maneuvers this fall is shown, 
in the photograph. below. 

‘The shell ix 14 inches in diameter and 
‘weighs several hundred pounds. The big 
suns can hurl this mass of metal a distance 
‘of more than 20 miles. 

Jackies are shown in the illustration 
below with block and tackle, about to 
stow it away on board the Pennsyleania, 


Huge shell used for target practice 


Odd Four-Seater Driven 
like a Bicycle 


N ODD foot-power automobile, 
riven like a bicycle, on the chain- 
and-sprocket principle, recently has been 
invented by Monsieur Alois Seuter of 
Neuilly, France, 

‘The new machine, which he calls a 
“Velo” car, weats four people and has a 
compartment for carrying packages. ‘The 
designer says he can attain a speed of 
about five miles an hour with good pedal- 
ing. ‘The body is made of light wood 
work. ‘The car is steered by means of 
ordinary bicycle handles. 


Tests in Left-Handedness 


AS, THE result of comparative intelli. 
ence tests with rightchanded and 
left-handed individuals in a group of 1019 
children, Dr. Kate Gorday, a psychologist 
of Los Angeles, Calif, rently announced 
she could find no confirmation of the 
fradition that left-handed persons are of 
inferior mentality. 

She concluded, however, that among 
subnormal individuals there probably is a 
large percentage of left-handedness.. She 
found, too, that there are more left- 
hhanded boys than girls, and that left- 
handedness runs in families. 


Fish Found 
in Desert 


PECIMENS of 

fish that swim 
beneath the sands 
of the Sahara Desert 
are among the latest 
curiosities to be ex- 
hibited at the Amer- 
ican Museum of 
Natural History, 
New York City, 
‘They were taken 
from’ subterranean 
desert water pools, 
and are not of rare 
species, as might 
have been expected, 

‘One kind is a 
member of the min- 
now family. Others 
resemble perch. 

‘The presence of 
these fish in the 
desert remains a 
mystery, One theory is that the eggs are 
transported there in particles of mud or 
weeds carried in the claws of birds that 
visit the desert water holes, 


Wooden Giraffe Formed by 
Junction of Trees 


ry ‘THE village of Munsonvillo, N. 11, 
cctature in one of her playful ‘moods, 

‘strikingly realistic reproduction 
os cate by ies fonction two om 
that grew together, ‘The dual trunk of 
‘one tree formed the legs of the animal,” 
while the twisted trunk of a second tree, 
which grew about four feet away, joined 
the legs and stretched upward like the 
Jong neck of a giraffe, 

‘The only artificial work done on it was 
the chiseling out of the eyes and mouth in 
order to give the wooden creature a 
definite expression, 

‘This curiosity is located outside the 
lage general store and is the object of 
much attention from passers-by. 


i ae 


DS. ee 1 


‘Wooden giratie—a freak of Nacure 
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Bridge Hung 
from Trees 


"HAT is said to 
be the long- 
‘est suspension foot 
bridge in the world 
stretches across the 
Quiniault River on 
the Olympic Penin- 
sula, Washington. 
‘The bridge is 994 
feet long and only 
two feet wid 
‘The end supports 
are big fir trees 
growing on each side 
of the river. From 
them the wire cables 
carrying the bridge 
walk are stretched. 
‘These cables are 
supported also by a 
center pier 54 feet 
h, resting on a 


ranches. Overhead 
bridge is attached 


cables to which the 
prevent side-sway, 
‘The bridge was constructed for the use 


nd is their only means of 
it, an 
spring 


of farmers, 
crossing the river other than by b 
impracticable task when the 
freshets are running high: 


World’s Champion Tree-Climber at Work 


UTTING trees in midair is the 

apoctacular oceup of W. HL 
Hamilton, a logger in the forests of Wash- 
ington Stute, who recently won the title 


of world’s 


champion 
scaling a 100-foot Douglas fir tree, cutting 
off the top, and returning to the ground 


tree-climber by 


all in 18 minutes. 
In scaling a tall tree, Hamilton wears 
climbing irons similar to those used by 
telephone linemen, with which he gets a 
foothold on the tree trunk. In additior 
he earries a stout rope, one end of which is 
fastened to his belt. ' He slings the rope 
about the trunk and holds the other end 
with his right hand. By these means 
he pulls himself upward or lowers himself 
‘During the ascent and descent his saw 
is tied to one foot to allow him free use 
of his hands. 
‘To the layman, such 


yuman fly per- 


formance appears very dangerous. In 
fact, it is somewhat risky, but the expert 
climber in a logging crew enjoys the thrill. 

Fir trees, such as those shown in the 
photographs, form the basis of the lumber 
trade of the Pacific Northwest. Much of 
this lumber passes through Seattle and 
Portland. 


Highest Telephone in U. S. 


HE highest telephone in the United 

States is located on the summit of 
Pike's Peak, in Colorado—an altitude of 
14,110 feet, or nearly three miles. It is 
‘on the property of the Pike's Peak High- 


o 
Relics of a 
Lost Race 


ISCOVERY of 

the remains of 
tan ancient race that 
once inhabited the 
lonely Island of Ni- 
hoa in the South 
Seas, about 260 
miles northwest of 
Honolulu, is re- 
ported by members 
of a recent ex- 
ploring expedition 
that went there 
aboard the USS. 
Tanager. 

Evidences of hue 
man habitation in- 
cluded acres of gare 
den terraces, home 
sites, 


place. 
house sites were excavated. 
‘Among the relics discovered were an- 
cient bone needles that may have been 
used for tattooing or sewing, and one odd 
fishhook made of human bone. Grind- 
stones showing much wear, and polished 
sharp stone adzet also were unearthed, 
fecker Island, 150 miles away from 
108, showed traces of ancient visitors, 
‘but nothing to indicate actual habitation, 


Small Propeller Adds New 
Thrills to Skiing 


OTORIZED sing i x novel sport 
Mi rrcnty made posible iy manna of 
4 small ai propeller, driven yt Ht 
Teotor tht trapped on te bec of the 
thier, The invention, from Germany, is 
bald to enable ‘an experienced skirt 
travel onthe level at highspeed, 
‘The propeller is started and stopped by 
a poeuate Gevcesimias to that whieh 
pena camera hier. The motor haa 
he cylinder and resrbles ‘an outoard 
cance moter. 
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Planes Now Shot from Ships by Gunpowder 


GHOOTING airplanes from a ship into 
midair by means of gunpowder 
catapult is the newest achievernent of the 
U.S. Navy. Instead of compressed air 
which is usually used in airplane cata~ 
ppulta, gunpowder is employed to give the 
plane its start, 

‘The new catapult gun contains a piston 
connected through w series of multiple 
pulleys with a small wheeled car. ‘This 


runs on a track about 60 feet long. When 
the powder charge is fired, the piston, 
acting with the pulleys, hurls the car 
forward at a speed of about 60 miles an 
hour, thus throwing the airplane into the 
air at a speed great enough to start it on 
its flight, 

‘The photograph above shows a navy 
neaplane taking the air by this method 
‘of propulsion. 
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Transforms Falling Plane 
into a Parachute 


‘WO remarkable new inventions that 

may go a long way toward solving 
the problem of complete security of flying 
have been perfected by Captain Lepinte 
of the Technical Section of the French 
Military Aviation Service. 

One of these is a device by which the 
fuselage of a plane is automatically trans- 
formed into a parachute, if for any reason 
‘the machine gets out of control of the 
pilot and starts to fall. 

In the center of the fuselage is a rigid 
axle, ‘The fuselage itself is constructed 
in longitudinal sections, joined at the far 
end of the axle as are the stays of an 
umbrella. Covering this, the parachute lies 
in between the axle and the longitudinal 
sections. When the plane is in distress, 
the pilot simply pulls a lever that de- 
taches the wings and the motor, and the 
umbrella opens, allowing pilot and pas- 
sengers to descend slowly to earth un- 
harmed. 


‘The other invention is to assure safety 
in a forced landing, regardless of the 
nature of the ground. On each side of the 
fuselage are two fuses capable of develop- 
ing gas under extremely high pressure, 
‘This gas, under control of the pilot, pro 
pels the descending plane ahead by a 
series of explosions downward, thus acting 
like a spring and making the fall harmless, 


Navy Flier Sets New Speed 
Record for Seaplanes 


‘TREAKING through the air at 

197.6 miles an hour, Lieut. George T. 
Cuddihy, U, 8. N., recently smashed the 
American seaplane speed record in tests 
above the Delaware River. 

Lieutenant Cuddihy’s speedy plane is a 
800-horsepower CR-3 machine that won 
the Pulitzer ‘Trophy in 1920 as a land 

inped 


lea than 60 soconda- ‘The upper plane of 
the machine is of brass and forms a 
radiator. 

Another seaplane piloted by Lieut. 
Ralph A. Ofstie, nearly equaled Cuddihy’s 
record, flying at 190 miles an hour. 

‘The world’s record ix claimed by a 
British seaplane, at 220 miles an hour. 


Fighting the Boll Weevil from the Air 


HE airplane is 

the latest wea 
pon to be em- 
ployed in ‘Texas in 
the war on the 
boll weevil, arch 
foe of eotton. Cot- 
ton-fields now are 


dusted with cal- 
cium arsenic 
sprayed froma 


e as it sweeps 
By just a few feet 
above the tops of 
the plants. 
Similar “dusting 
formerly was done 
by ground ma 
chines, but several advantages are claimed 
for the new and more spectacular method, 


Flying “Window Shutter” Built i in France 


NE of the most 
‘unusual of the 
new developments 
in airplane con- 
struction is a ma- 
chine shaped like a 
window shutter, 
with 21 narrow 
lifting surfaces or 
wings sheathed 
with aluminum. 
It was designed by 
M. Toussaint, a 
French engineer, 
and constructed at 
the great flying- 
field at Villacou- 
blay. It is driven 
by a 30-horse- 
power motor. 


‘An airplane dusting Teras cotton-Aelds with calclum-arsenie apray 


chief of which is, perhaps, that the plane 
can start dusting immediately after rain, 
the most advantageous time to fight. the 
weevil. Ground machines are forced to 
wait until the ground has dried. 

‘The rapidity of plane spraying is 
other advantage. One plane can dust an 
average of about 200 acres an hour at a 
‘cost of about 30 cents an acre. 

‘A third advantage claimed for the new 
method is the fact that the plane does not 
touch the plants and so damage them, 
Ground machines always break off a cer- 
tain quantity of cotton bolls and squares. 

‘The fourth advantage is probably the 
most interesting. Spreading the poison- 
‘ous dust grains by airplane causes them 
to stick to the plants better, because when 
these grains are shot through the ai 
high velocity, they retain a posit 
charge of electricity from the air. ‘The 
cotton plant contains a small charge of 
negative electricity. When the two come 
in contact, they stick closely because of 
the attraction of the opposite charges. 
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Altitude Test Chamber Is 
Made Safe by Valve 


A NEW altitude chamber with a safety- 
valve device has been constructed 
at the U. S, Bureau of Standards for 
testing airplane engines in rarefied at- 
mosphere such as is encountered at high 
altitudes, 

An explosion occurred a year ago in the 
chamber previously used, resulting in the 
deaths of three men. 

‘To attain the required results the vault, 
must be sealed tightly and the air pumped 
out. Nobody remains in the chamber 
when the test is under way, and the air 
often becomes laden with gasoline vapor 
that may be set off by a stray spark or 
backfire from the motor. 

‘The safety valve consists of a rear wall 
of light material that will be blown out 
of the back of the building in ease of an 
explosion. 

‘This specially constructed wall is made 
to stund considerable pressure from out~ 
side, but will blow out if the pressure 
Inside is increased two pounds a square 
inch. In ease of an explosion, this wall 
will be blown out of the back of the 
building, where concrete partitions will 
prevent flames from reaching the oper- 
ators, By this means it is expected that 
the tests by the bureau can be continued 
in entire safety to the operators. 
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Monoplane Limousine Last Word in Luxury 


HAT is said to be the last word in 
airplane luxury has just been con- 
structed in the form of a passenger-carry- 
ing monoplane built by its designer, 
Qsmund T. Belcher, of Los Angeles, 
‘The new ship has four inclosed cabins 
and weighs but 1800 pounds. It is 


claimed the craft can earry 107 per cent 
of its own weight. It is 41 foet wide, 27 
feet long, and nine fect high. It ean rise 
1000 feet a minute, the designer says. 
Entrance to the comfortable and well 
upholstered cabins is gained easily by 
means of the door on theside of the body 
‘of the machine. 


This Huge Seaplane Carries 12 Passengers 


HE Prince of 
ales, in naval 
uniform, is shown 
here inspecting a 
new giant super- 
marine. Napier 
plane, designed to 
carry” 12 passen- 


gers. This machine 
‘was constructed at 


Southampton, 
England. An idea 
of its size may be 
obtained by com- 
paring it with the 
men seen in the 


‘The new 1-passenger supermarine plane in drydock in England 


Oehmichen Sets Record for 
Helicopter Performances 


WORLD'S record for helicopter 

lifting flight recently was established 
at Montheliard, France, by Etienne 
Ochmichen, French airman and pioneer 
in vertical ‘ight, when his machine suc- 
ceeded in lifting a dead weight of 200 kilo- 
grams, or about 440 pounds, to a height 
‘of one meter (about a yard). In his first 
attempt he lifted 100 kilograms, then in 
creased this weight to 175, and finally to 
200. 

By this feat Ochmichen won a prize of 
40,000 franes for successful performance. 
It’ will be recalled that previously he 
established several records for helicopter 
fight. 

In tests last April Ochmichen flew 5% 
meters (about 1700 feet) in a straight line, 
but was later outdistanced by 
who flew 838 meters, the equiv: 
about 2700 feet. 


Photograph. 


The Only Tailless 


French Hunter Gets His 
Shells by Airplane 

WORLD'S record price for shotgun 

thells wan pald recently by a French 

‘sportsman and senator, who 

had the shells shipped from Pari to Seat. 

land by airplane. Each shell cort him 20 
franca, or about $1.10. 

On his hunting trip in Scotland, the 
senator carried shotguns of a special 
fale, and when ho reached his desting 
tion he found that he was unable to ob- 

‘ype of gun. 0 

‘i 


secretary to bring 

‘The plane left Scotland in the morning. 
and arrived at Le Bourget in the evening. 
‘The following morning the secretary 
bought 1000 shells in Paris and returned 
to Scotland that evening. 


Plane in the World 


HAT is said 
be the 
only airplane in 
the world without 
a tail is a novelty 
recently completed 
at the Freneh mil- 
itary airdrome at 
Villacoublay. ‘The 
unusually large 
rudder is placed 
immediately _be- 
hhind the wings of 
the airplane. 
Standing beside 
the machine is M. 


Jaugin, famous 
French airman, 
who claims the 


world’s speed rec- 
ord as a hydro- 


plane pilot. 


‘This unwsual looking plane carries its rudder close to tts body 


POPULAR SCIENCE MONTHLY 


First Diesel Freighter for Great Lakes 


FOR transporting coal and ore from the 
‘mines of Minnesota to the Ford auto- 
mobile plants in Michigan, Henry Ford 
has constructed,the first of a fleet of 600~ 
foot Diesel freight boats, which will ply 
the Great Lakes. ‘The photograph shows 
the Benson Ford, the first one to be 
Inunched, when it was passing through the 
‘canal at Sault Ste, Marie, Mich., bound 


for the city of Detroit, loaded with coal. 
‘The ship cost $2,000,000 and is said to 
bbe one of the finest and most modern 
freighters ever built. It is fitted with 
radio and radio compass, 
If the oper 
proves as successful us expected, it is 
reported that Ford may branch out into 
‘ocean-going trade, 


Sixty Upside-Down Sloths 
‘Arrive in America 


‘0 BE upside down usually is con- 
but with a 


‘sidered upside down, 


‘by means of its long, curved claws, It 
never leaves a tree until it has stripped it 
of every leaf, then it travels over the 
branches to another, descending as seldom 
‘as possible. 

On the ground it is practically helpless, 
because of its slow and apparently clumsy 
movements, from which it derives its 
name, This slowness is due to its dispro- 
portioned structure, but most particu- 
Jnrly to. the fact that ite feet turn in 
awkwardly. 

Sixty of these creatures recently arrived 
in San Pedro, Calif, ‘They were captured 
by Cecil B. Wright, and they constituted 


‘The clumey sloth lives upside down 


= 


Historic Palm Tree Moved 
across a City 


HAT a tree is never too old nor too tall 

to be moved was demonstrated in 
Los Angeles recently when a large date- 
palm tree, planted in 1786, was bodily 
removed from the ground, transferred 
across the city, and replanted. The reason 
for preserving the tree in this manner 
when the plot on which it stood was 
needed for building was the fact that itis 
of historical value. 

It is estimated that the tree weighs 
60,000 pounds. It stands 80 fect high, 
and two derricks were required to move 
it. The photo shows the tree being re- 
moved from its original site. 
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Odd Petrified Wood Block 
Mysteriously Carved 


A STRANGE oddity recently diseov- 
‘ered in the pine forests of Louisiana 
has everybody guessing, scientists as well 
as laymen, 

It isa piece of petrified wood about two 
feet square and weighing 103 pounds, 
carved into an elaborate and intricate 
series of designs, including—at least to 
the imaginative—flowers, animals and 
human faces, There is not a square inch 
of the surface that is not earved or chased, 


This block of 
petrified wood. 
Weighing 103 
Pounds, Is comm: 
Pletely” covered 
‘with strange fe 
tree ‘carved tn 


Yet unerplined 


One scientist who hax soon it expressed 
the belie that carpenter ants did the 
work, but, if they did, it is a unique pro- 
duction, for nothing like it ever before has 
been found. At first, there was « suspl- 
cion that human ingenuity was responsible 
for the freak, but that theory was aban- 
doned, because of the immense Inbor in- 
volved, and the apparent aimlessness of 
the energy expended. 

‘The curiosity was found under a fallen 
tree in LaSalle parish. It is owned by 
Baker Thomas of New Orleans. 


Oldest Stone Buildings 
Found in Egypt 


“THE world’s oldest stone buildings are 
reported to have been discovered re- 
cently near the famous pyramids of Sak- 
kara, about 15 miles south of Cairo, 
Egypt. ‘They are two royal tomb chapels 
of the third Egyptian dynasty, about 
4000 1.0. 

Built in a style differing in almost every 
respect from what is known as Egyptian 
architecture, the chapels are believed to 
have been the burial places of princesses 
for queens. Fragments of gravestones of 
royal princesses are reported to have been 
found near by archeologists who have 
been digging on the site, 

Fluted columns with leaf-form eapit 
decorate the facades of the chapels, while 
the side walls have the earliest known 
form of papyrus capital and column seen 
in the world’s architecture. 
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Wheeled Parcel Carrier 
to Aid the Shopper 


HE latest European novelty for carry= 

ing heavy parcels is a small detach- 
able wheel to which is fitted a collapsible 
frame, ‘The entire outfit can be carried in 
the pocket. 

For carrying large bundles homeward, 
it is necessary merely to attach the wheel 
to the end of one’s walking-stick or um- 
brella, ‘The result is a small ear or frame- 
work eapable of transporting as much as 
0 pounds, according to the inventor, 
William Helfrisch, 


African Bird Enlists Men 
to Open Beehives 


)NE of the cleverest birds in the world 

is the" honey guide” of Afriea, which 
‘has learned to entice men to open beehives 
for him, 

‘The “honey guide’ has a sweet tooth, 
‘as well as a liking for the larva of bees. 
But he is a small bird, and beehives aro 
hard for him to erack, So he seeks out a 
man, and when he finds one, perches in a 
near-by tree and begins to chatter. This 
means that he knows where there is a 
first-rate hive, and that he wants the man 
to follow him. In the same way he leads 
his human assistant to the hive, stopping 
‘at intervals to wait for his slower partner 
to eatch up. 

‘These birds are highly valued in Africa 
‘and to kill them is a misdemeanor punish- 
able by law. 


New Comet in Western Sky 


COMET that never may have been 

observed before, recently was dis- 
covered at the Bonn, Germany, observa- 
tory. Itis said to be brighter’ than any 
comet that has appeared for several years, 
being visible through strong field giasses. 
1 muficientiy well developed to show a 
faint tail. 

Apparently the new comet is moving 
southeast at considerable speed in the 
‘western sky shortly after sunset, There 
isa possibility that it will become visible 
to the unaided eye. 
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‘THE world's largest clam-shell, weigh- 
ing 20 pounds without the mollus 
itself, recently was placed on exhibition 
tat the Museum of Natural History, New 
‘York City. 

‘The giant bivalves, of which the 
creature that once wore this shell was one, 
fare native to the waters of the Indian 


Giant Wingless Bird Is 
Reproduced in Model 


NE of the exhibits that attracted 

much attention at the recent British 
Exhibition at Wembley was a reconstruc 
tion of the giant wingless moa bird, which 
once inhabited New Zealand, but now is 
extinct. 

This great creature, which sometimes 
reached a height of about 12 feet, was un- 
able to fly. It is believed to have existed 
up to about the middle of the eighteenth 
century, when it was exterminated by 
natives. Some of the species were not 
much larger than turkeys. ‘Their heads 
vwere small and the necks almost bare of 
feathers. 

‘This model was reconstructed from 
remains found by scientists. 


B 


World’s Largest Clam-Shell on Exhibition 


and the Philippine 

‘They are edible, and their shells 

fare so hard that the natives frequently 
x heads of them, 

Lying open in clear water, these crea- 
tures are said to present the appearance 
of a submarine garden of the most vi 
blue, yellow, and violet hues, 


Will Sail around the World 
in a 68-Foot Boat 


“PPHE longest cruise in the smallest 
boat” is the slogan of an around- 
‘the-world cruise now being undertaken by 
& party from Chicago, Ill, in a 68-foot 
all-cypress sailing vessel modeled after a 
Norwegian ketch. ‘The voyage, which is 
‘expected to take two years, is under the 
direction of Capt. A. J. Duken, an experi- 
‘enced explorer and navigator. It was 
undertaken to obtain moving pi 
historical data of little known islands of 
the South Seat. 


ax the Big Bill, after 
jompson, former mayor 
cof Chicago, is the first to sail from Chicago 
Orient by way of the Illinois 
Michigan Canal, the Illinois and Missis- 
sippi rivers. It is equipped with an auxil- 
iary engine, radio, and many other modern 
improvements. 


POPULAR SCIENCE MONTHLY 


‘TREET-CLEANING has now come 

under the eye of science. Herewith 
ix shown a complete strect-sweeping and 
-washing unit that may be operated 
fone man, the driver of the truck. ‘This 
mechanical cleaner consists of a street- 
sweeper, gutter broom, and sprinkling 
device, ‘Tt will wash and sweep the street 
‘and gutter at one operation, picking up 
the dirt as it travel 


One-Man Machine Sweeps and Washes Streets 


‘The gutter broom, made of sectional 
steel wire, automatically follows the curb 
line, working in and out with any varia- 
tions that occur, throwing the refuse 
from the gutter into the path of the main 
broom located across the truck at the 
rear. This deposits the sweepings in the 
large dust-hopper above. Both brushes 
are quickly raised when the truck is going, 
to and from its work. 


Know Your Car 


“THE proper care and adjustment 
of the hand brake, which some 
day may be the only means of pre- 
‘vonting 1 serious accident, is a very 
Important item in the upkeep of & 
car, yet how many auto owners pay 
‘attention to it? 

‘There are several points that may 
need adjustment ‘or correction 
Blipping may be caused by oll or 
grease working out of the asle, by 
Poor adjustment, 'or by ‘worn is 
Ings. These faults may be corrected 


by_ putting a new. washer on the 
inside of the hub, by washing the 
‘grease away with gasoline of kero- 


Sene, by. readjustment, or by in- 
stalling a new lining. 

Tf the car tonds to akid when the 
hand brake is applied, one wheel 
is braking more than the other, or 
‘one may not be braking at all. ‘The 
brakes should then be equalized. 
If the brake is dry and dirty, it will 
‘squeak, It should be cleaned with 
gasoline and a stiff brush. Some- 
times squeaks are caused by im- 


proper clearance of lining and 


Motor-Meter Light Makes 
Handy Trouble Lamp 


A MOTOR-METER illuminating de- 
vice (shown at the left) that may 
bbe used also for lighting up the motor 
under the hood when searching for the 
reason of engine trouble, is easily attached 
at the base of the motor meter. It con- 
sists of a miniature electric lamp wired 
to the battery of the ear. 

‘The bracket allows the lamp to be 
swung backward for roadside investiga 
tion of the motor in the darkness. It is 
the invention of Philip W. Pulig, of 
Philadelp! 
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Trigger Catch Eliminates 
Rattle of Auto Hood 


0 COMPLETELY stop the annoy- 
‘ance of hood rattling, a hood catch 
has been designed with a trigger handle 
that extends through the side of the hood 
and engages a loop connecting two 
springs that are fastened to the frame of 
the ear inside the hood, 
‘The pressure from the springs pulls the 
hood downward und toward the inside, 


This simple 
Sevice wall 


thus holding it firm and snug. ‘The 
handle is furnished in several finishes. 
‘The device 


suid to be fastened in 
easure of the hand, and 


Tue streets places in 
New York City where there is a speed 
limit. Elevator traffic in the skyscrapers 
are subject to traffic laws as well. ‘The 
‘vertical speed limit in 600 fect a minute, 
In other words, an express elevator is 
permitted to travel at the rate of a mile 
in about seven minutes, If it exceeds 
this speed, an automatic “traffic cop,’ 
attached to the running apparatus of the 
elevator, jerks it to a stop. 


Odd Streamlined Car Designed for Speed 


ODE, of the queerest of automotive 
ereations, the body of which re- 
sembles the fuselage of an airplane, re~ 
cently appeared in 
London. The en- 
gine, mounted 
over the rear axle, 
is only 16 horse- 
power; but the 
makers’ claim the 
car can attain a 
speed of 85. miles 
an hour. A low 
center of gravity 
and light body 
construction make 
this possible, they 
anert 

Cool air for the 
motor is drawn in 
through a tube at 
the side, while the 
part of’ the body 
that houses the 
engine is fluted for 
additional ventila- 
tion. 

‘The rear of the 


car comes to a point and the front, shown. 
in the illustration, is rounded. This shape 
of body reduces wind resistance, 
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Valve-Stem Adjusters to 
Increase Car Power 


0 DECREASE the noise and in- 
crease the power of Ford motors, 
adjusters may be added to the valve- 
stems, ‘These consist of a pair of adjust- 
able nuts that may be adjusted by the aid 
of two wrenches 
In worn automobile valves the at- 
tachments are said to give full litt to the 
valves. Their attachment is claimed to 
be very simple. 


Adjusting nuts on. valve et 
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A REMARKABLE wreck picture was 
obtained recently when’ a photog 
rapher, taking pictures of scenery near 
Philadelphia, saw an automobile skid 
60 fect overs rock embankment and land 
in the creek below. The photographer 
snapped the camera before the driver of 
the car was able to bring it to a standstill 
"The driver is seen making a. futile 
attempt to control the ear and stee 
of deep water. He was uninjured, 


8 


all Car Falls 60 Feet into River and Runs 


broken radiator was the chief damage 
suffered by the car. 


A so1s laboratory on wheels, with the 
necessary professors, recently ‘completed 
aan educational tour through several coun- 
ties in northeastern Ohio. More than 
2500 people attended the laboratory 
classes, many fetching with them samples 
of ‘sick soil that the professors examined 
sand prescribed for, 


Prove ‘Lean’? Spark to Be 
as Good as a “Fat” One 


XPERTS of the U, S. Bureau of 
Standards have just disproved an- 
other cherished beliet of motorists. ‘They 
have found by exhaustive experiments 

that a “fat” spark gives no 
tion and no more power than a 
‘Their suspicions of the correctness of 
the accepted doctrine were aroused by 
ngines 


to show any differences in power de- 
veloped. 

They found that the spark from the 
fecblest flivver coil was on a par in effect 
Aveness with a spark from the most ex- 
pensive magneto, 


‘Tue Editor will be glad to supply, wher- 
‘ever possible, the names and addresses of 
wnufacturers of tools and devices men- 
tioned in this issue of PoruLaR ScreNce 


Mowruy. 


New Adjustable Hose Clamp 
MABE ot tempered steel springs of 

cold-rolled steel the positive hose 
clamp at right can be qulclly attached to 


turer, is provided pawl-and-ratchet 

device that makes it instantly adjustable 

merely by moving the pawl to the proper 

noteh. By pressing the lever back, the 

clamp is tightened instantly. ‘The clamps 
re manufactured in several sizes. 


Covers to Keep Auto Upholstery Clean 


ELOW is pictured a new seat co 
that is said to be serviceable, easily 
adjusted, and neat looking, and that any 
‘one can install. It is made of rice straw 
specially treated to render it durable. 


‘Straw cushion covers bound with cloth for the closed car 


inges between the seat proper and the 
back rest and the flap in front are made 
of khaki cloth in order to protect the straw 
that is edged with two inches of binding 
‘The tops of the pads are held in posi 
tion by a strip of 
cloth that fits over 
the backs of the ear 
seats. ‘These cov- 
ers are quickly. 
stalled and said to 
be self adj 
to the seat. 
light color 


Their 
gives 
the interior of the 
car an attractive 


appearance, be- 
sides keeping the 
upholstery in’ a 
good condition for 
a much longer 
time. The illus- 
tration shows how 
the covers are 
placed on the 
seats. 


How Much Do You Know? 


WEITE down the answers to 

the questions below to the 
best of your ability; then turn to 
page 165 and see how nearly you 


perfect score 


stout persons’ 


ifference between 
planets and fix ? 


6. How are the seasons € 

7. What is a erys 

S. Why is possible that the 
arth is growing 
sad of colder? 

9°. happen if an 
foree met an 


immovable body? 


10. plants differ from 
animals? 

4 re chemical element 

sary for the growth 

12. Do. electrons really move 


through a wire when an 
electric current is flowing? 


POPULAR SCIENCE MONTHLY 


December, 1924 


Radio—the New Paul Revere 


Broadcast network to link nation in emergency—Other 
useful developments and inventions 


NE of the most important steps in 
the development of radio broad- 
casting is about to be announced 

by the Bell System. According to ad- 

vanee information, a vast network of 
interconnecting telephone lines through- 

‘out the country is to be set aside perma- 

nently for the purpose of linking broad- 


east stations for 
events of ‘national 
importance. 


Up to the present, 
multiple brondeast 
ing has frequently 
deen arranged. ‘The 
greatest number of 
‘stations hooked up. 
to one studio has 
deen 19, across the 
northern states. Tt 
in understood | the 
new arrangement 
will cover the entire 
country. ‘This is in 
accord with the rec- 
‘ommendations of 
Secretary of Com- 
merce Hoover at the 
‘Third National Ra- 
dio Conference. 

"The new network 
will eut out the tre- 
mendous amount of 
preliminary work 
always necessary be- 
fore the broadcast 
ing of a national event. ‘This invariably 
has meant taking telephone wires out of 
service for several days. 

‘The new system will be invaluable in 
ccaues of national emergency, when it is 
necessary to et important information 
to all of the people in the shortest possible 
time. 


New Light on Static 


CONTRARY to previous belie, radio 
interference from static electricity is 
‘bad in the Far North. This is the state- 
ment of the Arctic explorer and scientist, 
Dr. Donald B. MacMillan, who recently 
returned from a 15 months’ expedition 
into the polar regions. One of the primary 
objects of his voyage was to study the 
effects of static on wireless reception. 

Static was especially bad during the 
terrific magnetic storms that occur in the 
north. Some of the disturbances were so 
violent as to move the magnetic 
needle of his recording apparatus 
like a seribbling pen across the 
record sheet, 

‘The aurora borealis apparently 
has no effect on radio transmis 
sion, according to Doctor Mac- 
Millan. When his ship passed 
through the aurora belt no un- 
usual effect on the signals was 
‘observed. 

During the four months when 
the Far North was in continuous 
darkness, the explorer heard 


By Jack Binns 
America’s Most Popular Weiter on Radio 


clearly the messages of hundreds of ama- 
teurs, but as soon as the long hours of 
daylight arrived, short waves faded 
rapidly. During the four months of di 
light he was cut off from the world. 


‘One of the most remartable of the new radio 
Inventions is" this automatic radio recorder, 


‘Taylor of the U. 


the machine can copy 100 words a minute 
(sea thar ie will reveltioniae rado-tlegraphy 


Radio for the Railroads 


EVERAL important radio communi- 
cation teats aboard fast express trains 
have been made recently by railroad en- 
gineers with improved radio equipment. 
‘On the whole, these tests have been suc- 
‘cessful, but much remains to be dane be- 
fore satisfactory commercial results can 
bbe obtained. Among the railroads that 
made the experiments were the Pennsy! 
vania, Chicago, Milwaukee and St. Paul, 
Northern Pacific, and Lackawan 


y 


j 


i 


One of the chief purposes of the tests 
hhas been to find a successful means of 
communication to and from moving 
trains to supplement the present block 
system. With such a system in operation 
the crew of a train could immediately 
get in touch with dispatchers in case of 
any mishap, and traffic could be regulated 
accordingly. 

A. second impor- 
tant object is to con- 
nect passengers 
aboard fast express 
trains with the r 
ular telephone sys 
tem, #0 that a busi- 
ness man in his, 
office could converse 
with his associate 
en route between 
‘New York and Chi- 
ago, for example. 
‘Third, but less im- 


portant from the 
railroad point of 
view, is the arrange- 


ment of broadcast 
‘concert reception for 
Passengers, 

‘The immediat 
problem in the di 
velopment of an 
efficient transmitter 
for trains. This must 
be a radio-telephone 
paratus of high 
efficiency because of the difficulty of 
ting a good aerial on the train, ‘There 
already exists a system of two-way con- 
versation. Successful transminion over 
an appreciable distance from a moving 
train, however, has yet to be developed. 


Talk over Power Lines 


“THE system of “wired wireless which 
‘at one time threatened the suprem- 
acy of radio, is rapidly finding its utility 
in communieation work for light and 
Power companies. Recent laboratory 
work followed by practical application on 

the lines of a power company 
Indiana have resulted in impo 
‘tant gains in efficiency. 

Under the new arrangement a 
metallic circuit is used exclusively 
in place of the ground connection. 
Communication is accomplished 
by placing a carrier of radio fre~ 
quency on the power line, and 
modulating it in exactly the same 
‘manner as in the usual broadcast 
ingeystem. ‘The amount of power 
necessary is comparatively small, 
for the wave is confined to the line 
that carries electrie power for 
dustrial purposes. 

‘The metallic circuit is obtained 
by using one wire outward, and a 
different wire for return. “An in- 
creased efficiency of 500 per cent 
isclaimed. In eases of emergency, 
‘communication canbe maintained. 
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BEARING cORBEeTOR. TIME STARBOARD OUTRIGGER AMD AERIAL | 


The “Radio Lighthouse”’—An Amazing New Use for Marconi Beams 


N IMPORTANT new commercial splication parabolic curves. It is rotated around the radio 


Wwe communication athe une ofthe i revolved he lantern At the base of 
fee 2 "cada n geen. oer ‘cisaer wre a cumier of More signe 

f ‘Marcoei end C8. Frantlin ‘Sed moetal, cach signal correepooding toa elven 
‘ifexplained ia the above eb foo the commpant As these dots, and 
‘Davia from sketches during the fee saccessful ex: dashes pans contact bax the tremsmaltter operates 
‘periments in guiding the a ‘Royal Scot past and rates the 

She rod iii the Pith of Fe Tn the ship iss company card, with pointers 
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Confessions of a Radio Gyp 


As Made to Newton Burke 


How the cheaters “bootleg” 


tubes, fake condensers, and coils—An 


inside story filled with hints to protect your purchases 


"AYBE you've noticed that there 
"tas many radio stores. as 
there used to be. Do you know 
why? It isn’t that publie interest. in 
radio is dying. Far from it! The number 
of fans is increasing every day. But the 
gyps—the cheaters who jumped into 
radio on a “fly-by-night” basis when 
brosdeasting began and reaped a golden 
harvest for a couple of years selling bad 
parts and sets for good money—they've 
Dogua to quit. ‘They are closing up shop. 
No, the gume isn’t 
played out altogether. 
‘There is still plenty of it 
going on, But it is get- 
fing harder every day. 
‘The public in getting 
radio-wise, and besides, 
the high-class musical- 
instrument stores and 
electrical shops have 
come into the industry 
with real business meth- 
ods and are taking the 
trade, evay trom the 
fst, 
Teen big stores have 
All kinds of facilities for 
pleasing the public. For 
‘example, they have cred 
it bucking that enables 


His “ 


aluminum frame that permitted the in- 
side coil to be rotated through 180 degrees. 

It was a fine coupler, there was a great 
demand for it, so we copied it. Only, 
instead of bavelite, we used cardboard 
Painted black, and we took a mold of 
the aluminum frame and cast it in lead. 
‘Thus we were able to “reproduce” the 
coupler for a few cents. 

‘The original coupler had a list price of 
$6.50. We printed the same price on 
ours. ‘Then we advertised them exten- 


Beware the Trickster! 


His “solid_mahogany” 

His “genuine bakelite” 
panels are cheap composition, 

His cut-rate tubes are “rebuilt.” 
condenser plates are tin, 
His tuning coils are wound on ca 

He sells you “standard” sets and part 
never saw the factory of the manufacturer 
whose name and trademark they bear. 


Juminum” 


is stained’ pine, 
and “hard rubber? 


rdboard. 


litigation to be completed; besides, you 
‘can generally find some interference claim 
against any patent; so it's pretty easy to 
infringe for awhile. 

Take the regenerative circuits, for 
example. When radio sets began to sell 
widely, almost all licensed manufac- 
turers ‘were getting what today would 
bbe considered large prices for one-tube 
regenerative sets, und they couldn't 
supply half the demand. ‘This furnished 
a situation that we found made to order 

for us. We collected the 
cheapest parts we could 
find and hooked them up 
regenerative style. We 
always could find wome 
young amateur who 
‘would supervise the job 
and sve that it was done 
correctly. Cuterate ad- 
vertising did the rest. 


UR “beautifulmahog- 

any cabinets” wore 
stained pine. Our '"gen- 
ine bakei “hard 
rubber” panels were 
“mud"—cheap powder 
molded ina form. And 
the fans who bought 
these ets thought we 


that 


them to sell the best re- 
ceiving sets on time. 
‘That's why the gyps aro 


Here’s the inside story of the Radio Gyp and 
his methods—an exposure of his tricks; vital 
information that may prevent you from being 


‘were public benefactors 
because of our prices! 
Condensers didn’t 


dropping out. T closed 
my store three months 
ago. 


‘MUST say, though, 

that while I'was at it, 
radio was the softest 
thing I ever tried, When 
the craze first hit the 
country, the fans would 
flock to our stores in 
droves. ‘They read every~ 
thing that was printed 
about radio, and the 
newspapers had new cir 
cuits for them to try 
almost every day. ‘They'd come to us 
ooking for the parts specified in the news 
paper articies, and we always had them 
fon hand, because we had cheap help 
making them in a back room—imitations 
in junk of the parts made by national 
manufacturers. Coils wound on card- 
board tubes, for example, that cost us 
perhaps 50 cents to make, and sold for 
six dollars each. ‘Those were the good 
old days, 

I remember when there was a run on 
‘variocouplers of the 180-degree type. 
‘These were made by a young man who 
had just started in business for bimself. 
‘They were wound on bakelite tubes with 
double silk-covered wire. The two bake- 
lite tubes were held together with an 


value of dealing wit 
reputations for honesty and fairness. 

‘As you read this stor 
have at your service the Popular Science In- 
. A list of products, t 
and approved by its engincers, will be sent you 
on request.—Tuz Eprror. 


stitute of Standard: 


swindled. 
It is an article that brings home to 
‘h concerns with establi 


sively at cut rates, and sold thousands 
‘of them at four dollars each. The man 
‘who designed the coupler soon went out 
of business. ‘The big ear I'm driving to- 
day was bought on the profits I made on 
that deal. 


NE of our best tricks was to make 

‘up some piece of junky apparatus, 
ive it an impressive name, put it in = 
‘good box with a pretty wrapper, and then 


applied for.” We'd invariably. sell thou 
sands of such articles, whether they had 
any place in a radio set or not. 

‘And of course the fact that an article 
was patented never bothered us. It 
always takes time, you know, for patent 


remember that you 


‘even cause us the trouble 
of making them, They: 
were shipped to us by 
gyp. manufacturers, all 
ready to sell; f 
course, there wore almost 
as many gyp manufa 
turers as storekeepers. 
‘They would copy all the 
popular models of con- 
densers, using tin plate 
instead of aluminum or 
brass, and fiber insul 
tion. 

Tubes undoubtedly 
were our best line, In 
fact, they were the first thing to be “boot- 
legged” in radio. The tube bootlegger, 
who, of course, was a man who was manu- 
facturing tubes without a license, would 
move his plant overnight if the licensed 
manufacturers happened to locate it, 
and open up in a new place the next 
morning. ‘Then some of the big indepen- 
dent manufacturers discovered there was 
some uncertainty in the law covering the 
tube patent. After that it wasn’t neces 
sary for the gyps to move so often, and 
‘they turned out tubes faster than ever 

‘Tubes were bound to be a profitable 
line for the gyps, because the licensed 
‘manufacturers couldn't come within miles 
of supplying the early demand. At first 

(Comtinued on page 17 
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How I Play Radio Doctor 


Simple Remedies that Will Keep Your Set out of Trouble 


By M. B. Sleeper 


'F YOU own a radio set, the 
chances are that you have 
some “expert” friend who 

very willingly offers to help you 

out when anything goes wrong. 

He tells you he has built several 

radio sets himself and knows all 

about them. 

And the chances are that if 
you have invited him to dig into 
Your set, you have found that 
instead of improving it, he has 
left it worse off than’ before. 
Likewise, you have discovered, 
perhaps, that whenever you 
yourself try to tinker with your 
inet to make it perform better, 
you succeed only in causing 
Yourself all kinds of trouble. 

If you had a sore ankle that 
impeded your walking, you 
wouldn't let some friend perform 


2 major opers- 
tion on your 
vital organs, 
would yout 
Why, then, 
should you op- 
erate on the fm 
vital mechane ipo 
in. inaide the Me is. 


cabinet of your este 
radio set when 
the trouble may 
be nothing more 
than a broken antenna wire or a bad 
ground connection? 

Yet the fact remains that radio-set 
it in doing 
the most absurd things in trying to shoot 
trouble where there is nothing wrong at 
all, 


‘HE old adage that “a little knowledge 
is a dangerous thing” never was 
more truthfully applied than it is to radio. 
T have found in my own case, though, 
that in a real sense 
T ean play doctor 
to my radio set 
successfully with- 
‘out ever touching 
its delicately con- 
structed and sens 
tive inner mechan- 
ism. My remedies, 
when my set isn’t 
working right, are as simple as handaging 
a cut finger. And because they are 
remedies that the owner of any radio set 
can apply, I am deseribing them in this 
article, 

‘The first thing to remember, then, 
when your set isn’t performing just right, 
is that radio outfits built by reputable 
concerns are so thoroughly inspected that 
there is very little likelihood anything 
will go wrong inside if they are given 
reasonably good care. In 99 cases out of 
‘a hundred, the trouble lies outside the set 
itself—in the tubes, the batteries, tele- 
Phones, loudspeaker, antenna or ground. 

‘Whatever the symptoms of trouble are, 


GUMINE conrAcT HERE 


the best thing to do is to test these points 
n which I shall give them, 

thing else, look at your an- 

Make sure it is up. See that the 

in is not 

mn. Look for a 

object that 


Yes oa wines may De 


ing post on the set 


for perfect con 
nection 

Go “over the 
ground lead in the 
same way. Fre- 
‘quently itis kieked 


of and broken. Perhaps the connection 
with the water pipe has become corroded. 
L know of one case where, in changing the 
plumbing, a pipe was disconnected from 
the water system so that it served as a 
ground no longer. If the antenna lead or 
ground wire is in- 

REMEMBER THATCEMTER Sulated, ‘the wire 
may have broken 

inside the insula 
tion. When the tubes 
fail to light, either the 
A. battery’ has run 
down, or the wires have 
become loose, or the 
contacts in the fila- 
ment control jacks do 
not touch, oF the socket 
contact springs have 
been bent down so that 
they do not touch the 
pins on the tubes, or 


the tubes have burned out, I 
the tubes burn dimly, the A bat 
tery probably is low. Remov 
all but one tube from the set an 
see, when the one remaining tub 
is lighted, if it burns below it 
normal brillianey. If 80, nev 
dry cells are required or th 
storage battery must be re 
charged. 


DO, NOP test either dry cot 
‘or the storage battery by 
short circuiting, to see if there i 
enough energy to make a good 
spark. ‘That test tells nothing 
and runs down the batteries 
Every radio-wset owner shoul 
have a good voltmeter, It must 
be of 10,000 ohms resistance: 
Such a meter costs about eight 
dollars. If you cannot spend 
that much money, do not get one 
at all, for the pocket typo i 
worthless in testing radio bat 
teries. Get a voltmeter to read 
up to 60 volts, This will serve 
both for the A and B batteries 
Four dry cells connected in 
series should read not loss than 
five volts, or the same value for 
storage battery. ‘The best test on a stor 
age battery, however, is made with a 
hydrometer.’ Full directions for its use 
come with it. It will toll you the exact 
state of the battery, whether it is fully 
charged, half charged, or entirely dis 
charged. A 
drometer costs 
about a dollar 
nda half. If 
are going to 

ve guests and 
‘make 


hi 
want to 
sure that there i 
enough energy in 


the battery to 
last through the 
evening's ‘enter 
tainment, test the battery the day bo 
fore. ‘Then you will have time enough t¢ 
charge it if it is dangerously low. 


SEEIF SPRINGS HAVE 
BEEN BENT DOWN, 


HE first test for the B batteries is to 
put the set in operating condition 
with the tubes lighted. ‘Then disconnect 
the negative terl 


smear sewnes. minal ot the 

Berence™ pattory. Thi 
should — give 

strong click. - si 

100% ror LOOSE phones or lou 
seasonase AF hones oF Ie 


not, the B_ bat 
teries have run down, the jack is not mal 
ing perfect connections with the telephon| 
plug, there is a loose connection in tl 
plug, a broken lead in the telephone cor: 
‘or the telephones themselves are defective 
These latter points also apply to lous 
speakers. Test the batteries with youl 
high resistance voltmeter. Each 22-vol 
unit should read at least 17 volts, or eact 
45-volt unit at least 34 volts, If th 
(Continued on pose 171) 
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A-B-C’s of Radio Language 


If the names of parts in your set puzzle you, you should 
read this article—Valuable hints for the novice 


By Robert E. Martin 


NE of the most difficult things to 
understand about radio is radio 
language. Many a broadcast fan, 

Tam sure, has been frightened away 

from learning something more about his 

receiver than how to set the dials be- 
cause, when he sought information, he 

found himself lost in a 

maze of technical 

terms. 

Xet the language of J! 

radio is no more diffi- 

cult than the language 

‘of baseball, or the lan- | 

uage of finance, once 

youhave the key: You |] 

‘would scarcely expect a 

baseball writer to ex- || 

plain in detail just what | 
ase on balls” was 

‘every time he had oc- 

easion to use the term. 

Similarly, the radio 
writer or the radio en- 

fineer In describing a 

hook-up would find it 

most, inconvenient. to 

say, “you insert here a 

resistance device con- 

noted from the grid of 
the vacuum tube to the 
filament to prevent the 
ikelihood of the tube’ 
failing to funetion prop- 
erly through too high 
voltages. collecting on 
the grid.” So he says 
fnstend, a “gr 

which, ‘when you un- 

derstand its purpose, 

you admit is an apt 
and graphic term, 


AMPLIFYING 

VACUUM TUBES 

me NM 
S 


JN OTHER words, 
the terms of radio, 
which may seem like a 
foreign language to 
‘you, really are used for 
convenience—yours as 
well as that of the 
radio engineer. 

‘These are the real 
abc's of radio, and to 
understand radio with- 
‘out knowing what they 
‘mean is quite as im- 
possible as it would be 
to understand an auto- 
mobile without knowing the difference 
between a spark plug and a carburetor. 

‘There are two ways that occur to me of 
learning the terminology of radio. The 
first is the obvious way. Get a good radio 
textbook, go off to a quiet room, and 
study, ‘That method, however, probably 
wouldn't be particularly enjoyable. The 
‘second method consists of thinking in 
radio terms as you operate your receiving 
set. ‘That you can do without in any way 
interfering with your enjoyment of the 


broadcasting. Let us see kow you can go 
about it. 

‘A few days ago, in the radio laboratory 
of the Popular Science Institute of 
Standards, Isaw a three-tube set, having 
a detector and two stages of audio-fre- 
quency amplification. If you read my 
last article, you will recall that this means 
‘a set that not only ean pick up broad- 


aroma 


a 


aucostats 


vACUUM-TUBE 
DETECTOR 


casting, but ean magnify received signals 
so that you can hear them better. 
‘Now, imagine you have bought this set, 


and, with the assistance of some friend 
‘who has had experience in radio, have in- 
stalled it in your home. A and B batteries 
are connected properly, your aerial is up, 
and your ground connection has been 
made. 

‘On the front of the set—the “panel” — 
tare two dials and four little knobs. These 
are lettered “Antenna Condenser,” “ 


iy. 


mary Inductance,” “Coupler,” and three 
knobs are lettered merely “Fil.” Your 
friend has explained to you how pulling 
fout a little nicketed button connects the 
batteries with your set. He has told you 
that you place your telephone plug in the 
orifices marked" Detector,” First Stage,” 
and “'Second Stage,” depending on how 
loud you wish the signals to be, He has 
told you that the three 

little. knobs lettered 

“Fil.” are not to be 

turned beyond a cer- 
tain point unless you 

|] want to buy a new tube 
|] te replace one that has 
|] been burnt out. ‘Then 
} hehas told you that by 
|| turning the two dials 
|] and the other knob you 
{|| could tune in. bros 


casting — probably 
demonstrating how it 
‘was done—and left you 


to your own resources, 


ROBABLY for the 

first couple of eve 
‘ninga thereafter you are 
content merely to turn 
the knobs in a more or 
less mechanical way, 
ssatisfied 10 long as you 
hear the broadcasting. 
‘Then you become curi- 
ous; you open the cover 
of your set and peer in, 
Outside of the three 
vacuum tubes, whore 
use and purpose you 
probably understand 
already, the most strik- 
ing piece of apparatus 
you see—because it is 
the largest — is the 
double coil operated by 
tthe dial marked" Coup- 
ler." Thin device is, 
what is called a vario- 
coupler. Its purpose is 
to help you tune your 
radio set by varying its 
induetance 0 that only 
radio waves of a de 
sired frequency of vi- 


bration will be ad- 
mitted, 

Induetanee meat 
the property that 


causes a coil of Wi 
through which an electric current is low- 
ing to become a magnet. Whenever you 
have a coil of wire connected in a radio 
set, you have an inductance. If x second 
coil of wire be placed near the first, the 
magnetism of the first coil will transfer 
electrical energy to the second coil by 
induction, the coils being called respect- 
ively the primary eoil and the secondary 
coil. 

‘The two coils need not be in contact; 

(Continued on age 174) 
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Who Can Build the Smallest Set? 


Amazing Midget Receivers and Parts Displayed at Radio Fairs 


Recent radio fairs have brought to Did you ever try to see how small you could make a 
light what are probably the smallest receiver? Herman ‘Burgess of Washington, D. C., 
receiving sets and parts in the world. made the finger-ring crystal set shown below. Tt ia 
Below is a midget head phone, about . only-a quarter of an inch long and wide, yet Burgess 


the sise of a fingernail, that was Geclares that it will bring im local’ stations clearly 
made by E. Dickey of Dayton, Ohio 


midget by. comparing i. with 
the hand that i supporting it 
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" How I Get the Most out 
of Two Tubes 


An Unusually Compact Loudspeaker Set You Can Build Cheaply 


By H. G, Silbersdorft 


VERY so often new circuit ap- 
‘pears, "A few odd-looking connec- 
tions shown in the diagram bite 

into the curiosity bump that we all have, 

and before we know it we are lying awake 
nights wondering how this part can be 


HG. Sithersdorf, noted New York expert on refer receivers with the 
few ioudepeater set. which, he says, has proved it will give the 
‘Stmoat that can be expected from two tubes without secrieing guality 


made, or how that point can be arranged 
to get the shortest leads to the tube. 
‘After spending much time and money 
in experimenting with the so-called new 
circuit, we come to the conclusion that 
there really is nothing new about it, and 
charge the whole item off to experience. 


NE tube has the ability of giving us 
just so much selectivity, volume, and 
istance. Two will give us just so much 
more of either volume or distance, and the 
‘same applies when three are used. Re- 
igardless of the circuit, if losses have been 
considered in the construction of the set, 
we can hope to get only as much out of 
fone of two tubes as is in those tubes. In 
other words, we ean get only as much out 
of the tubes as the circuit will permit us 
to take. 
Some circuits are admittedly better 
than others, and it is noteworthy that the 
circuits from which we obtain the most 


pleasing results are those that lean toward 
standard practices in radio-circuit de- 
signing. Many tricks have been re- 
sorted to to eliminate losses, and when a 
standard circuit is incorporated into a set 
in which care has been taken to avoid 
these losses of electrical energy, the results 
usually are surprising. 

‘The circuit I am presenting here is that 
of a two-tube receiver which, according to 
tests, will give about all that can be 
expected of two tubes. It is a combina- 
tion of radio frequency, regeneration, and 
reflex. It is comparatively simple to 
construct, takes up little room, is eco- 
‘nomical in operation, easy to operate, and 
will afford loudspeaker volume, A large 
number of the distant stations can be 
heard with a good degree of consistency. 

‘An added attraction is the fact that the 
set can be made up compactly, requir 
ing but a seven-b; 
cabinet, This puts 
portable class, a0 that it can be placed 
in the tool compartment in the rear 
of your car, should you want it there, 


boserafi variable 
Seder ny 


ots fd, mica fed 
"Soedenser 

1 opentircat telerhone 
1 gridleak mounting 


1 closed-circittelephone 


An assortment of wood serews, bus bar, 
spaghetti, and soldering iron, also will be 
necessary. 

In building the set, the first task is to 


wind the spider-web forms, These can be 
obtained in any radio-supply store; in 
fact, even the 6 and 10 cent stores offer 
complete forms, together with the adjust= 
ing arm and knob. 

"The first form contains both the 
primary winding, which is untuned and 
consists of 10 turns of wire, and the 
secondary, which consists of 45 turns of 
No. 22 wire. The winding of this form is 
‘v0 arranged that the 10-turn primary ia 
located in the center of the secondary 
winding, That is, start winding the 
secondary coil, and after making 22 turna, 
do not eut the wire, but leave the end 
loose and start winding the primary. 
‘When 10 complete turns have been madi 
leave a lead of about six inches and then 
continue winding the remaining 23 turns 
of the secondary. Be sure both windings 
go in the same direction and wind tho 
Wire tightly, otherwise trouble will be 
Experienced in geting the proper number 
of turns on the form. 


HE tickler coil, which is wound next, 
consists of about 20 turns of the 

same size wire. Tsay about 20 turns be- 
cause this will vary in some cases. In 
operation, if trouble is experienced in 
getting the set to oscillate on the lower 
‘waves, it will be necemary to add a few 
more turns, Using an aerial 
‘a single wire 110 feet long, 
to break into eary oscillat 
Jengths when about 18 turns are used, It 
is something for the individual to experi- 
ment with. 

‘The diagram is self explanatory. ‘The 


Front view of the pane, showing the remarkable simplicity of operation. 
[Benides the varishie condenser dal, the only tuning contra ly the knob 
tthe lower lef which operates the coil controlling regeneration 


fone point that varies from the usual 

active is the insertion of the tickler coil 
in the plate of the radio-frequency tube, 
which gives radio-frequency regeneration. 
‘Testa showed that theset had less tendency. 
to squeal and howl when it was inserted 
at this point, rather than in the plate 
cireuit of the detector tube. 

‘The circuit will howl when the tickler 
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coil is advanced too far. Preventing this 
is simply a matter of becoming familiar 
with the operation of the circuit and 
noting the best points of advancement for 
the coil on given wave lengths. As in 
other types of re- 
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‘The set will operate with any of the 
standard tubes, although greater volume 
ean be obtained with the UV-201A type. 
If you use these tubes, which have 
their filaments connected ‘in parallel, a 


83 


in a corked bottle overnight makes the 
ideal soldering liquid. After a joint is 
once made with this mixture, the alcohol 
Gries quickly from the heat, leaving a 
clean joint that will cause no troublesome 

noises in the set 


generative circuits, 
when a station is 
first tuned in, a 
whistle will ‘be 
heard as the tuning 
condenser dial is 
adjusted, The 
next operation is to 
reduce the regenera 
tive action by sep- 


rating the secon- 
dary and tickler 
coils, When ones 


station is logged, it 
always ean be ob- 
tained at a later 
time on the same 
setting. 
Oceasionally, in a 
set of this type, 
‘even with the addi- 
tion of extra turns 
‘on the tickler coil, 
difficulty is ex 
perienced in getting 
the set to oscil 
‘on the lower wave 
lengths. If this 


after it has been 
in use a year or 
more, 

For the most 
satisfactory results 
it will be well to 
follow closely the 
wiring diagram 
shown on this pag 
‘The rearview pho- 
tograph, showing 
arrangementof parts 
and wiring, — will 
serve as a guide to 
aid you in making 
the connections. 

‘The importance 
of tight connections 
cannot be over- 
emphasized; for on 
them depend the 
real quality of re- 
ception 

‘With a good aerial 
and ground, I have 
found that ‘this set 
given me everything 
inthe air that I 


uhould be the case, 
the insertion of a 
grid leak with a value of .075 across the 
wary of the audio transformer will 
it the desired results. 
Aw a matter of fact, a leak at this point 
always is an advantage, for it enables the 
sot to break into easy oscillation over the 
entire wave-length scale—a thing that is 
necessary to obtain long-distance recep- 
tion, 
A word about the transformers. Select 
1a radio-frequency transformer made by a 
nationally known manufacturer. A curve 
usually ean be obtained on a good trans- 
former, and this, it should be noted, must 
cover the broadcasting range. For reflex 
circuits such as this a transformer having 


Wiring diagram that should be followed closely in but 


‘8 small core of iron will be necessary. 

On the audio side, a transformer having 
a ratio of about 10 to one will give about 
the best results. A. single-circuit tele- 
phone jack is connected across, the 
primary of the audio transformer. This 
enables you to listen in with one stage of 
radio-frequency and the detector, the 
phones being connected across this trans- 
former. You can tune in a station ac- 
ccurately while the loudspeaker is still in 
operation 


ear view of the two-tube set, showing the Compact arrandement and wiring of the par 


20-ohm rheostat must be supplied. 
‘The current drawn from the two tubes 
is only half an ampere, and under this 
load a reasonable amount of service can 
be obtained with the use of four dry cells 
connected in series. Needless to say, 
because of the steadier current obtain 
the ideal thing is the storage battery, 
which ean be of six volts and for service 
with two tubes about 60 ampere hours 
Using the WD-11 or WD-12 types of 
tubes, three or four dry batteries co 
nected in parallel and a six-ohm rheostat 
give good results. Usually these tubes 
will not permit the use of a higher plate 
voltage than 45, consequently the volume 
will not be as great as 
in the ease of tubes for 
which the voltage can 
be raised to 90 volts, 
iving ample volume 
for the average house 
hold or 


ing the set will pay. 
After wiring many sets 
of various type, I have 
found that the very 
best kind of soldering 
flux to use can best be 
made at home at slight 
cost. 

Tt consists of a mix- 
ture of one part of 
powdered rosin to 10 parts of alcohol. 
Pure rosin can be obtained in any musical 
supply store in the block form. A fair 
sized piece is placed in a piece of cloth 
forming a bag and crushed to fine powder 
by pounding it with a hammer on a 
cement floor. Powdered rosin also can 
be obtained, but it usually contains much 
dust and dirt and therefore is not advis- 
able for radio work. 

‘One teaspoon of powder dissolved in 
10 parts of alcohol and allowed to stand 


ling the set 


want to hear, 


Two Sets in One for Long 
and Short Waves 


NE of the most unusual of the new 
feats of radio construction is a two- 

in-one receiver combining on a single 

panel a three-circuit honeycomb-coil set 

for long-wave reception, 

sset for short-wave reception, 

‘set: of tubes it used for both rete and 


two different programs can be heard 

iply by throwing the change-over 
switches 

The set is neatly and compactly eon- 
structed and in said to be very efficient 
It signed by Rutledge R, Mayo, 
of New York City, who in shown belo 
with his instrument 


j Longer 
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Life for Dry Cells 


How to Make Them Work Overtime—Useful Radio Hints 


I YOU use the large type of dry-cell 


vacuum tubes in your set, you prob- 
ably have wondered often how you 
might make use of dry cells that you are 
forced to discard simply because the 
amperage has dropped below the mini 
mum required to 
operate the tube. 
Almost always 
these cells have a 
good de 
"juice 
it always seems a 
shame to waste 
‘You can mi 
use of the remain- 
ing current in the 
following way: 
‘When you get a 
new set of four dry, 
cells, instead of 
discarding the 
worn = out ones, 
store them away 
in n cool, dry place, 
‘Then in about six 
or eight weeks, 
when the new bat 
tery seems about 
ready to die, con 
nect one of the old 
cells to make five 
cells in series. 
Immediately 
you will see your 
battery take on 
new life, And 
when the five-cell combination gets too 
‘weak to work properly, add a sixth from 
your store of old ones; then a seventh and 
an eighth. 
Finally when the eight-cell battery 
ives up, you wjll feel that you have your 
SUR Serie nad ik ba renee 0 
throw the cells away. Before doing 
however, salvage the sealing-wax to} 
breaking the material 


‘Thin extremely sensitive 
fermen loop seal 
fled ino various 

‘fering. varying 
of cletivity, and 


Also pry off the brass screw connectors. 
‘Wax and screws both may come in handy 
later. 

‘Thus you can make your batteries work 
to the limit for you and be satisfied that 
you have got the utmost from them, 


a different color for each lead, perhaps as 
follows: 

Red—30-volt positive B-battery wire. 
Red and white—2214-volt positive B- 
battery wire, Yellow—negative B-battery 
wire. Green—positive A-battery wire. 

Green and white— 


{Your head set'on the table; face upward. On 
Tite phone place along. tubular tin horm about 


CCORDING to recent estimates, 

more than 90 per cent of all vacuum 
tuber sold never live their full and in- 
tended life. Abuse and carelessness on the 
part of the users are given as the reasons 
‘why more than 9,000,000 tubes were sold 
Tast yea 

‘You can make your tubes live longer if 
you light the filaments just up to the 
point of required loudness and no more. 
If you turn them on full blast, they will 
burn out rapidly, causing weak and dis- 
torted signals. 

‘To guard against the danger of blowing 
out your tubes by high voltage from the 

B battery, through an acci- 
dental short circuit, be eare- 
ful to disconnect the posi- 
tive wire of the B battery 
before changing wires or 
switching a tube. 

If you are experimenting, 
it is a good plan to arrange 
single - pole, double- throw 
switch somewhere on the 
table to open the circuit 
while making changes. 


DEFINITE color 

code for battery wires 
will aid you in distinguish 
ing quickly between the 
various wires, and so may 
save you a lot of worry and 
expense. You can purchase 
bell wire with insulation in 
several different colors. Use 


negative A-battery 
wire. 

Remember that 
red and red and 
white indicate dan- 
ger to your tubes. 


R_ small sol- 
dering work 
about your set, 
soldering coppers 
to suit the condi- 
tions can be made 
from No. 4 copper 
wire, In oneend of 
a three - inch 
ength, drill a hole 
for the insertion of 
an iron handle 
wire, ‘The other 
end can be sawed 
or filed to. the 
shape desired —a 
point or a wedge. 
Another way is 
to wind the copper 
wire around your 
soldering iron, let~ 
ting the end of the 
wire extend be 
yond the point of the iron. The heat of 
the iron then will keep the soldering 


‘copper hot while the job is being done. 


ogee 


For the man who beilds his own set this ve- 
Sncone detachable socket wrench i am unaes> 
tly bendy toot expecially Tor tightening parts 
fd ""consections. Five interchangeable 
‘Sckets of wartoun sizes St over a handle te: 
Sembling © long screwdriver in” appearence 


"THE nse of copper ribbon for aerials 
instead of ordinary solid or stranded 
wire is becoming increasingly popular 
with experimenters, because its large sur- 
face offers comparatively little resistance 
to the high-frequency currents, 

One objection, however, is that it pre- 
sents a fat side to the earth, and so acts as 
1 condenser with fairly high capacity. ‘To 
avoid this, the ribbon can be twisted like 
a stick of sugar candy, so that the flat 
surface is presented alternately. This cuts 
the capacity in half. 
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Keeping the Kitchen Up-to- Date 


The Modern Housewife Studies Labor-Saving Devices 


potatoes, thor- 
| euehly, but 
‘hem to 


“Made of heavy aluminum and easy to clean, this rotary 
Biscuit-cutter ia. aid to cut up biscuits, cakes, and 
cookies faster than the pastry-cook caf count ‘them 


Easily adjusted, 
the door-rack at the 
left. provides a hat 


‘These glass contain- 
cera with ridged edges, 


‘This lass mil-botte stop- 
fis any size, sanitary, 


per 
‘end will not break 
in hot water 


Cutting fruit with silver 
‘war good enough until 


less glass. knife, which 
housewives will weleome 


How to Build 
A Garage to Fit Your Car 


An experienced architect tells you how to house your 
automobile most conveniently at the least cost 


By G. Gouverneur Ashwell 


FEW years ago a private garage— 

that is, one maintained by an auto- 
‘owner to house the family 
ly to be anything from a 
converted woodshed or chicken-coop to a 
remodeled barn or cottage. Now, though, 
that the automobile has become an essen- 


tial part of the home—a sort of living- 
room on wheels—we house our cars in 
buildings constructed exclusively for that 
purpose and supplied with conveniences 
that make the operation of a car more 
pleasurable and its care less of a task. 
‘More, we build our garages in good taste 
0 that they increase, rather than mar, the 
appearance of our homes. 

First of all, a garage must be large 
‘enough to accommodate the ear that is to 
seem like an un- 
yet only a few 


necessary statement; 
‘weeks ago a man called at my office to ask 
me to prepare plans for the enlargement 
of his garage. Hehad bought anew home, 
‘and had attempted to construct his own 


garage, guided by the over-all measure- 
ments of his ear. He failed, however, to 
consider his front and rear bumpers. 
As a result, he couldn’t close his garage 
doors. 

He thought it would be necessary for 
‘us merely to remove the rear wall of the 


building and add an extension, but I 
found upon consulting the building in- 
spector of the town that this was quite 
impossible. The local building ordinances 
required that garages be placed three feet 


‘or more from adjoining property, and, 
since this garage already was three feet 
from the property line at the rear, we had 
to make the addition at the front of the 
building. 


GIMILAR requirements are made by 
the fire department or building de- 
partment of virtually every town and city 
of the United States, so, if you contem- 
plate building a garage, be sure, before the 
work is begun, that either you, or your 
architect or builder, submit the plans to 
the local building authorities for approval. 
‘This will save you from possible trouble 
later on, 

Now, as to the size a garage should be. 
A Ford touring-ear or sedan will it com- 
fortably in a space 12 feet long, five feet 
six inches wide, and six feet six inches 
high. Medium-priced cars vary in length 
from 15 to 17 feet; a Packard Standard 
Eight is 16 feet 10 inches long; a Cadillac, 
16 fect. ‘The medium- and higher-priced 
‘ears aro about six feet in width and some- 
thing less than seven feet high. 

However, it would require more than 
expert aim'to get any of these ears in or 
‘out of a garage the dimensions of which 
are exactly those of the car, without tear 
ing off s mudguard or earrying away & 

1 doorpost of the garage. In 


other words, a close fit for your 
car is not’ to be sought in 
building your garage. You 
must allow plenty of room for 
clearance. 

‘A sate rule is to make your 
doorway opening at least two 
feet wider than your ear, and 
two fect higher. ‘The latter 
part of this rule, 
though, is elastic, for 
the height of ‘the 
doorway must be 
increased if the run= 
way leading from 
your driveway to 
the garage floor level 
is steep, or if you 
‘are in the habit of 
carrying articles on 


one-car gara 
should rarely be less 
than nine feet in 
width. For Fords, 
734 feet will suffice 
in a pinch; for other 
cars 814 ‘fect_ may 
do; but for all ears 
the ninefoot doorway is decidedly best. 

“You ean, of course, make the interior 
of your garage the same width as your 
doorway. Be sure, though, that you 
allow sufficient space to get in and out of 
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the car and walk around it in comfort. An 
inside width of from nine to 934 feet is 
essential for this; while from 10 to 12 feet 
is better still, for in most garages space 
must be provided for the storage of garden 
tools, hose reels, Inwn-mowers, baby- 
carriages, children’s bicycles and’ wagons 
and similar appurtenances of family life. 


HE minimum length of a garage for 

practicability is two feet longer than 
the over-all length of your car, including 
‘bumpers. However, asin the case of the 
width, it is poor policy to figure too 
closely. An extra two feet in length to 
allow for a workbench will prove a great. 
convenience. You also will add to your 
convenience if you place a door, two feet 
‘six inches in width and six feet eight 


‘This ie the way one newty 


inches high, opening outward, in the side 
wall opposite the driver's seat. This door 
should have a glass upper half panel. 

‘There should be one window in this 
wall, two in the other side wal 
east one in the rear wall. Plenty of 
natural light will make it easier for you to 
work around your ear and also save you 
money in electricity; for, if possible, your 
garage should be wired for electric light. 
Also it will be just that much better if it 
hhas a cement floor and runway, drainage, 
heat, and water supply. 


HOWEVER, the frst purpose of 
garage is to supply adequate shelter 
for a car, and if it fulfils that purpose, 
many other details may be dispensed 
with, at least until you feel you ean afford 
them. 

‘The least expensive type of garage 
resembles an old-time shed or farm-wagon 
house. A garage of this kind you can 
build yourself, if you are handy with tools, 
at a total cost of from $50 to $100, de- 
pending on prices in your loeality and the 
kind of materials you select. If you have 
not time to attempt the work yourself, 
you must add four or five days’ carpenter 
Inbor to the cost of materials. Since the 
construction of this type of garage is 
fairly typical of all, I will describe it 
briefly. 

Sink six-inch posts of chestnut, eypress 


POPULAR SCIENCE MONTHLY 


or locust, from 234 to 334 feet into the 
ground, depending on the depth of the 
frost line. If brick or concrete is used for 
piers, they should be eight inches square. 
‘The posts should be placed from three to 
four feet apart and protrude from six to 
‘eight inches from the ground. One post 
should be at each corner and one under 
each doorway post. Nail boards to the 
inside of these all around from ground to 
top, saw off the tops level and square. Fill 
the floor from four to six inches deep with 
cinders or broken stone; tamp, wet down, 
‘and roll well. 

(On the posts or piers, except those at the 
main doorway, nail a two-by-four—better 
@ four-inch-square spruce or hemlock 
plate. On this erect four-by-four door 
and corner posts und two-by-four stud- 


on centers. Top off the studding with a 
four-by-four rafter plate. Rafters may be 
two-by-six, or, if the snowfall is light, 
two-by-four, set 18 inches on centers. 
‘Two-by-four tie beams, four feet apart, 
must cross the garage from the top of 
plates and be spiked to rafters. A board 


Points to Remember 


MEE te crening of your 
garage doorway at lea 
two feet wider than your car, 
and two feet higher. 

Be sure your garage is at least 
two feet longer than the length 
of the car, including bumpers. 

See that you have good ven- 
tilation, especially in the built- 
garage to safeguard you against 
the danger of gasoline fumes 
and poisonous carbon-monoxide 
gas from the exhaust. 

Beware of open heating plants, 
such as gas, oil, or coal stoves. 

Take care to comply with 
building and fire ordinances of 
your city or town. 


seven-eighths inch by six inches will do 
for a rafter ridge. 

‘The rafters may be covered with 
a seven-eighth-inch tongue-and-groove 
boarding, and this covered with good 
grade tar felt, asphalt, or patented roofing, 
in rolls or shingle effect, or the roof may be 
‘shingled with wood or asbestos shingles, 
laid on seven-eighths by two-inch shingle 
lath, The rafters should hang over the 
walls at least 12 inches. 


"THE side walls may be covered with 
novelty or beveled siding, directly on 
studs, or with seven-eighth-inch sheathing 
boards and building paper bene 
latter being tighter and warm 
costing more. Or the studs may be 
covered with seven-eighth-inch boarding 
‘and shingled with wood or patent tarred 
felt shingles. Metal lath and one-inch 
Portland cement and sand stucco (pro- 
portions one to two) is another finish that 
may be applied to the side walls, ‘This 
‘can be finished in many 
‘and textures, 


Dressed pine or cypress, 134 inch by 
two, should be used for doorway trim and 
at corners if siding on walls is installed, 

For doors, plain battens, similar to the 
conventional barn doors, should be used. 
‘These can be constructed of neven-eighths 
by six-inch tongue-and-groove boarding, 
with three battens, 114 by eight inches, 
‘on back of each door—one across the top, 
‘one across the bottom, and one diagonally 
from top to bottom.’ Heavy iron strap 
hinges should be used. 


PAINTED to match your house and 
partially screened by shrubbery, 
garage of this sort will fit into almost any 
neighborhood. A it cornice of simple 
stock moldings along the eaves and up the 
gables will Improve its appearance’ but 
dd to the cost. ‘Windows, x cement floor, 
and similar features may be included if 
desired. 

‘Although this type of garage will house 
any car satisfactorily, if constructed in 
proper size, it is particularly adapted to 
{the Ford of other light ear. 

Probably a more substantial type of 
garage will be desired, particularly by 
persons who own medium-priced or high- 
Priced ears. ‘The floor space in a garage of 
this kind should be not less than 10 by 22 
feet for one car, or 20 by 25 for two, 
although 12 by 25 and 24 by 25 are better. 
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" When Your Engine Misses 


It may be faulty ignition—What to do and how to do it—An ex- 
pert’s time- and labor-saving hints for your car—Vital 
parts of the ignition system and how to test them 


friend of mine said to me the other 

day. ‘And it’s all because the spark 
plug of one cylinder persists in getting 
fouled. Yesterday while I was out driving 
Thad to replace the plug in that eylinder 
four times in 20 miles. The fifth time the 
plug fouled T had run out of spares, and 
the only thing left to do was to take it 
apart on the road, clean it, and replace it.” 

One hardly" could 


‘TE DISGUSTED with my car,” a 


By George A. Luers 


tem is equally, if not more, important 
than the fuel system, its difficulties are 
more elusive. A leakage of fuel becomes 
evident immediately, whereas a leakage 
of electric current, while fully as vital, 
may not be detected unless you are 
acquainted with the various faults and 
‘troubles to which an ignition system is 
subject. 

‘The “usual ignition circuit consist 


parts, or in the connecting wires, will in- 
terfere immediately with the proper firing 
of the eylinders, and it will be necessary 
torepair the trouble to obtain satisfactory 
operation of the engine. What repair to 
make depends upon your ability to trace 
the ignition current from its source to the 
final operation in firing the cylinder 

charge. 
‘To test the primary circuit—the low- 
voltage cireuit from the 


blame this motorist for 
being out of sorts with 
his ear. In an effort to 
find and remedy the 
trouble, he had spent 
considerable time and 
money, apparently in 
vain, "He had a new 
piston fitted to the 
troublesome eytinder and 
the piston refitted with 
‘special oil seal rings. Tn 
addition, the cylinder 
hhad heen reground, 


FEW days after he 

recited his troubles 
to me, my friend, quite 
by chance, met an elec- 
trical mechanic to whom 
he told the same story. 
‘The mechanic becami 
interested enough to 
famine the engine. Ine 
‘pection showed that all 
electrical terminals wero 
ingood contact, and that 
all the unite of the igni- 
tion system upparently: 
were functioning prop- 
erly. By the process of 
limination, he decided 
iat the trouble must lie 
in the only vital moving 
part of the cireuit—the 
circuit-breaking mechan- 
im, 

‘And here the whole 
disturbance was traced 
toan unusual cause, The 
‘cam operating the circuit 
breaker was found to be 
sworn at its extreme end. 
Whenever the engine 
was speeded up, this 


‘worn spot failed occasionally to close the 


What to Look for when Your 
Ignition System Fails 


ELOW is a list of the things that may 
cause the ignition system of your car to 

go wrong. It was compiled by Mr. Luers 
from a long study of service-station repairs. 

Cut out this list and tack it up in your garage 
for ready reference. It may save a lot of time 
and expense. 

Here are the troubles to look for: 


Disconnected terminal or wire. 
Spark-plug gap too wide or closed. 

Oil, water, or dirt in circuit breaker. 

Water or ‘‘short” in distributor cap. 
Grounded primary wire. 

Wear or weak spring in the circuit breaker. 
Distributor cap loose or displaced. 

Pitted or defective contacts on circuit breaker. 
Breaker contact points out of adjustm 
Ground in secondary wiring. 

Spark plugs dirty or carbonized. 
Spark-plug porcelain cracked. 
Defective coil. 

Defective contact at ignition switch. 
Leaking secondary cables. 

Ground through armored cable, 

Spark timing incorrect. 

Broken wire inside insulation. 
Spark-plug wires misplaced. 


essentially of the following units, which 


circuit, causing the engine to mise. Thus are shown diagrammatically at the foot _ places. 


‘one small worn spot that could be reme- 


of page 89: 


battery to, the coll—a 
small test lamp oF ame 
meter generally is used, 
while a spark gap is a 
method of testing the 
flow of secondary” cure 
rent, which is the current 
from the coil to the 
spark plugs. ‘The spark 
fap, which is simply an 
ning in the ecu, 
‘ean be obtained by re- 
moving « plug terminal 
about an eighth of an 
ineh from the top of the 
plug. 
‘The purpose of such 
systematic care of the 
ignition system ito 
ruaintain the original eon 
dition of the cireuit. In 
other words, it is to see 
that all terminals are 
lean and tight, that the 
fre free of breaks 
‘abrasions, that the 
circuit breaker is in ad~ 
juustment, that the switch 
is making positive cone 
tact, that the coil is dry 
and secure, the distribu 
tor parts intact, and the 
spark plugs in good con- 
dition. 


EGIN with the bat- 
tery terminals. These 
become sulphated and 
must be cleaned, tight- 
ened, and coated with 
vaseline periodically. 
‘The battery wire 
should be inspected for 
abraded sections and 
protected with strips of 


linen or cloth shellacked over any worn 
‘Where any wires are adjacent to metal, 


died for about a dollar had resulted in a 
Jot of unnecessary work and expense for 
repairs. 

Thave recited this experience simply to 
point out the importance of gaining a 
‘working knowledge of the ignition system 
of your car. For while the ignition sys- 


Current source, battery, or generator. 
Switch. 

Circuit breaker. 

Coil. 

Distributor. 

Spark plugs. 

Difficulties or breakage of one or more 


it is advisable to tape them. Where they 
are in the vieinity of the engine, where ofl 
would reach the tape, they should be 
wrapped with a shellacked strip of cloth 
that will not loosen when oil comes in con- 


‘The ignition switch on the dash should 
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be tightened, using a screwdriver and 
pliers to set up the small screws and nuts, 
‘The nuts of all terminals have a tendency. 
to become loose, due to the vibration of 
the engine. Small lock washers such as 
are used on spark-plug central electrodes 
are serviceable guards against the nuts’ 
backing off. 

See that the circuit breaker is in 


SPARK PLUGS CLEAN, 


ADJUSTED AND 
PORCELAIN FREE 
‘OF CRACKS 


CATER casa “es 
AND TIGHT TIGHT AND ADJUSTE! \ 


‘YIRING PROTECTED 
AGAINST CHAFING 
WITHOUT BREAKS: 
INSIDE INSULATION, 
AND SHORT CIRCUITS: 
‘ALONG THE CHASSIS 


WIRE END TERMINALS 
SECURE TO WIRES AND 
PREFERABLY HELD. 


POPULAR SCIENCE MONTHLY 


going over the system, itis well to examine 

ially the portions that have been 
bent. An inside break of the wires can be 
felt “through the insulation with the 
fingers. Armored wires are subject to 
“shorting,” due to the fact that the 
armor sometimes will cut into the insula- 
tion. This condition can be determined by 
use of a test lamp. ‘The remedy is to cut 


* DISTRIBUTOR PARTS CLEAN, 


BURNED PARTS RENEWED 
~\. AND.CASING FREE OF 
\ WATER 


WITH LOCK WASHERS IGwiTION 

E “CIRCUIT BREAKER. 

COIL THOROUGHLY DRY, “CONTACTS ADJUSTED 
WIRING INTACT AND COIL jp SMOOTHED BY 
SECURE IN HOLDER FILE,AND MOVING 

PARTS FREE OF WEAR 


‘Thia diagram shows the important points to look out for in overhauling the ignition aystem of 
[Your care” fystematie attention to these tems wil maintain the reat t geod working sondition 


adjustment and that the contact points 
will snap in and out of contact with the 
movement of the breaker cam. The con- 
tact points should be separated a distance 
of at least a thirty-second of an inch. 


‘HE points are made either of tungsten 


‘or platinum, and these must be 
made flat and even, free of ragged ends or 
pit marks, and rubbed with a Swiss or 


joweler’s file between the ends, ‘The metal 
is thin and for that reason excessive filing 
must be avoided. 

Wear of the roller, cam, or moving 
parts inside the igniter cireuit breaker 
should be subjected to careful inspection. 
Frequently small particles of metal will be 
found inside the ease, and this condition 
should be noted as a possible cause of 
future trouble. No attempts should be 
made to open the coil. ‘The only work 
required here is that of making the con- 
tacts tight and also tightening the coil 
holder, for the holder is frequently a 
ground connection, and when loose will 
interfere with ignition. 

‘The distributor rotor gradually will be 
burned away, though this condition will 
be found only after long use. ‘The distrib- 
lutor eap requires little attention except to 
make sure that the snap fasteners and 
positioning pin hold the cap solidly 
against the distributor case and give the 
cap its proper relation to the rotor. 

‘Spark plugs should be cleaned occasion- 
ally and inspected for eracks in the poree- 
lain. ‘The points should be adjusted to 
compensate for the metal burned away 
in use, ‘The gap of the plug should be set 
at one thirty-second of an inch. This 
close gap will allow for the burning away 
of some metal without the necessity of 
adjustments, 

‘All wires are subject to possible break- 
‘age from bending. For that reason in 


the armor back and tape up the broken, 
area, 

‘The best methods of testing ignition 
units, and so saving yourself repairs and 
replacements, are as follows: 

To test the coil, attach one end of a 
wire to any part of the engine or car frame 
and bring the other end 
to within three-ix- 
teenths of an inch from 
the attachment of the 
high-tension wire lead~ 
ing to the rotor of the 
distributor. When the 
fengine is cranked by 


good 
‘Where the 
ignition cireuit up to 
this point is intact and 
no spark occurs, the 
coil is defective’ and 
should be replaced. 


condition. 


HE first step in 

testing the ignition 
circuit breaker is to try 
out the ignition circuit 
up to the distributor by 
disconnecting the wire 
and testing it for spark- 
ing against the frame or 
engine. A spark will 
indicate that current is 
reaching the breaker. 
Revolve the motor to 
close the contact points 
in the breaker, and 
after replacing the re- 
moved wire, disconnect 
the wire leading to the 
coil. Strike the terminal 
end of this wire against 
‘the terminal of the coil. 


Absence of spark indicates a possible 
ground in the breaker mechanism, defec- 
tive contact points, a weak breaker-arm 
‘spring, or other faults inside the breaker. 

‘An open circuit in the ignition switch 
ray be revealed by an absence of sparking 
when the wire is removed from the circuit 
breaker and touches the frame or engine, 
Another way is to “short” the switeh by 
means of a wire from the battery terminal 
of the switch to the ignition wire 


tion gives ignition current, the switch is 
faulty and requires repair. 


HERE the coil test shows that cur- 
rent is delivered to the distributor 
wire, failure to deliver to the spark plugs is 
due to some fault in the distributor, such 
as water, burned contacts, or short circuit 
in the rotor. Removal of a spark-plug 
‘wire while the engine is turned by hand or 
by means of the starter, wi 
whether the current is delivered to the 
plug. If the distributor is water-soaked, 
dry it inside and out. If the rotor and 
contacts are burned away, replace parts, 
A cracked distributor eap'with water in 
‘the crack sometimes will lead the current 
toground, and so break the circuit. 

T believe that if you will follow these 
suggestions, first studying the ignition 
system to gain a thorough knowledge of 
its operation, then taking systematic care 
to keep the circuit in good condition, and 
finally, if anything goes wrong, applying 
the simple testa T have described, you will 
find that your car will give you better, 
‘more consistent service ut less expense. 


found ina ett article By Ray Fr Ke 
{in the Home. ‘Workshop’ Department, 
pade 126 of thin issue, 
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How to Cut Your Car Costs 


Keeping an Auto 


IE cold winter morning, when Johnston 
‘stepped on the starter of his car, the 

engine hesitate’ momentarily, although 
it finally turned over and began to run. The 
radiator that morning was frozen, but Johnston 
‘attributed this to running the ear out in the cold. 
‘For several months afterward he noticed that on 


in Good Condition 


Drive out the pin and see if the old pin will 
start into the new bushing. If it will not, grind 
fone end carefully until it will. ‘Then work some 
ffrinding compound into the bushing from both 
fends, turning the pin around and around. Use 
only one end so that the pin gradually will be- 
‘come tapered. In this way you can grind the 


Jong-continued runs the engine 
boiled, Finally, when the car 
was pinced in the repair ahop, 
he learned that the retaining 
pin of the pump rotor had been 
sheared. 

Unquestionably this had 
happened on the frosty morn 
ing when the radiator was 
found frozen, ‘The car had been 
driven continuously since that 
time with the pamp failing to 
deliver any circulation, 

Johnston then made use of 
two simple methods (Fig. 1) yew 
for testing whether the pump 
rotor is broken or if the radi 
tor is frozen. 

Two holes are tapped 
through the pump casing 
directly opposite the hub where 
the shear pin is placed, and 
‘small pipe plugs are set into 
‘them. "By removing the upper plug it is 
posible to determine if the pump pro- 
peller revolves with the shaft whenever 
the car shows signs of overheating, and 
the removal of both plugs makes it a 
simple matter to renew the dowel pin 
quickly. 

‘The test for freezing is made by pressing 
between the fingers the lower rubber hose 
connection to the radiator. When frozen 
(oF partly frozen the hose does not collapse 
readily and it a necessary to thaw it out. 


A SIMPLE method for making. the 
choker rod on light ears self-retaining 
fs to cut notches in the rod with a hack~ 
saw blade (Fig. 2). This may be done 
while the rod is held out by hand or after 
ft has been removed. ‘The notches will 
‘engage the lower edge of the hole through 
the dash, thus holding the choker rod in 
any one of several positions. Six notches 
fare sufficient for all ordinary purposes. 


HEN new 

piston-pin 
bushings are pur- 
chased by a car- 
‘owner he often 
has trouble both 
in extracting the 
‘old bushings and 
{inserting the new 
‘ones. The simple 
tool shown in 
Fig. 8, however, 
makes this work 


can FS 
Riot 


Fig. 6. Otlcan carrier 


easy. 

‘A’ bar by 
11 by 6 in, is drilled and tapped to take a 
S¢-in. screw. This screw is about 5 in. 
Jong with a crank fitted to it either by 
welding or forging. A plug is turned as 
shown, so that its larger diameter will 


DRILLEDAND TAPPED These are kinks 
Fld. 3 Bushing toot & 


sours 
brertiianys 
wesoritonies: 


that every auto- 
ist should know. 


Pig. 5. Substitute for burnt-out ignition-colt 


pass through the hole in the piston into 
which the bronze bushing fits. The smaller 
part of the plug is made the size of the 
piston pin. 

‘To remove a bushing, the tool is set as 
indicated and the screw turned by means 
of the crank. A new bushing is inserted by 

lacing it over the screw before the latter 
‘started in the threaded bar. Turning. 
the crank then forces in the bushing. 

‘A boss should be provided where screw 
and crank unite so that a stubborn bush- 
ing may be started by tapping against the 
boss with a hammer after pressure has 
been applied with the serew.—GroRar G. 
McVicker, North Bend, Neb. 


[FA teamer is not at hand for fitting a 
‘new piston pin or bushing, place the 
new pin in the new bushing and, after 
removing the old bushing, drive the two 
into the connecting rod ot piston, as the 
case may be. Placing the pin inside the 
bushing prevents the bushing from be- 
coming distorted. 


bushing to any desired xize. 
Clean out the compound at 
intervals and try the new pin. 
A little oll on the new pin will 
allow a closer fit than if the pin 
is dry. This will give a very 
smooth and perfect fit.—E. B. 
Srartes, Eureka Springs, Ark. 


JE, XOU shoul happen to be 
driving a Ford in the coun- 
try and a spring-shackle bolt 
snapped, what would you do? 
Af you have a spare inner tube, 
taice out a valve stem and in: 
ert it in place of the broken 
bolt (Fig. 4). ‘The writer has 
witnessed this very simple 
repair and the substitute bolt 
is still in place after several 
months.—SAMUEL, HAGERMAN, 


WHILE touring recently, « 
friend of mine burned 
out the ignition coil. ‘The only 
repair man in the neighbor 
hhood had nothing but a few 
spare parts for light cars, yet 
hhe fixed the ignition system fairly’ well 
with a substitute coll. Thin was made 


ignition of small ears 
‘Three insulated 
the contact points on the coil easing and 
connected, as shown in Fig. 5. ‘The dis- 
tributor connection was made with 
high tension wire. ‘The vibrator of the 
coil was bridged by serewing the contact 
points solidly against the core of the coil. 


AFTER twice losing a gallon of oil 
‘when the can overturned in its place 
under the engine hood, one motorist made 
up a rectangular shaped casing as shown 
in Fig. 6. ‘This just fits the ean of oil. 
1e not only safe 

wororesror omg —fuards the ofl, 
but also prevents 

Gove ) the ean from 
jolting against 
the carburetor, 
generator, and 
adjoining parts, 


‘0 REMOVE 
‘the magneto 
terminal trom a 
/uncnevo TERMINAL car equippe 
Le sabes! with the flywheel 
14.7. Shortscrendriver type of magneto, 
requires a short 
special type of screwdriver, unless. the 
‘engine has been removed from the car. A 
special screwdriver to serve this purpose 
may be made quickly and cheaply from 
an old valve, as shown in Fig. 7. 
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“A Bookcase Easy to eee 


Requires Fi Tools and Little W ood 


autho 
who | 
jority 
Mon 
bluep’ 


relati 
becom 
ent th 
dange 


tain shown in the photogr 
pleasing tree base. Besides adding mo- 
tion to the acene, the railroad will stimu- 
Tate fresh interest in the toy, and suggest 
the purchase of accessories in equipment 
for the boy's gift this year. 

‘The tree-base model may be large or 
small, according to the space available. 
Indeed, the idea may be adapted on a 
‘generous seale to add novelty and distine- 
tion to a community Christmas tree or one 
prepared by a church or fraternal society 
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The 


for the entertainment of the young folks. 

‘That shown in the accompanying 
illustrations measured 5 ft. long and 4 ft. 
‘wide, which is about right to sccommo- 
date the circular track of the ordinary 
toy electric railroad. 


n 


Hame Workshop 


is Tree 


Mountain 


‘e upon which to build the 
aay be made of boards, a 
wallboard, several thick- 
heavy ‘wrapping-paper, 
ay, or a furniture cover. 
g ‘that will protect. the 
ii do. On the center of 
se. box to support the 
jer and mountain founda 
he Christmas tree should 
vet up ‘until the model is 


ower photograph suggests 
vuild a foundation of 

dr the mountain. Heavy 
ra such as is sed for food 
may be substituted. Your 
san supply these cartons, 
srd and fiberboard ean bo 

ly with a saw. 
general shape of the foun- 
should be that of the lower 
* frustrum of a four-sided 
a. Portions of the sides 
© cut away as shown for 
wes, for chasms and 
‘And founda 
for peaks may be built of 
raped pieces added to 

‘as indicated. 
coining edges of the wall 
‘of fiberboard may be {a8- 
together with strips of paper 
more conveniently handled 
passe-partout paper used in 
| pictures, or gummed paper 
sealing packages. Upon the 
‘indicate in pencil 
‘gulches, and peakp 
he surface modeling. 
‘ding trail indieated upon the 

a the photograph, 


should be water, if nothi 
than a mountain pool in a 
with precipitous walls rising 
‘ides, such as is shown in the 
‘ground of the photographs. 
sll there ix to setting up the 
‘The surface modeling will be 
souna just as\easy, and fascinating work. 
Newspapers dipped in a solution of 
plaster of Paris in water is the modeling 
material to uve. As the plaster hardens 
rapidly, it ix not more than a 
pint at a time. of u consistency 
a trifle thicker than cream. ‘Tear news- 
papers into pieces of convenient size for 
dipping, and after immersing the pieces, 
transfer them to the model and presa into 
the forms desired. 
‘The newspaper printing will show.while 
(Continued om page 134) 
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‘A Bookcase Easy to Make 


Requires Few Tools and Little Woodworking Knowledge 


‘much experience in 

woodwork, you will 
find the bookease illus 
trated one of the few 
really attractive and use- 
{ful pieces of furniture that 
you can construct without 
‘single difficult joint. The 
parts are put together 
with butt joints such as 
are used in making com 
‘mon boxes; there is not a 


I: YOU have not had 


dowel, a mortise and 
‘tenon, nor a dovetail any= 
where, 


‘The unique methods by 
which the construction has 
een simplified are not ap- 
parent, however, in the 
finished bookease, I 
design is good and will 
‘stand comparison with the 
etter class of bookcases 
wold in furniture stores. 

‘The working details 
were prepared by George 
F. Kaercher, the furniture 
factory superintendent 
and nationally recognized 
authority on eabinet work, 
who has prepared the ma- 
jority of Porutar Screxce, 
MONTHLY’S fu 
blueprints, 
ings are studied in con- 
junction with the cutting 
lint below, the size and 
relation of the parts will 
become so clearly appar- 
‘ent that there will be little 
danger of error, 


4 Too of cave, 16 by At 
oy) a ecautigtt 0 Ht I 


tad iaeol ee by wn. 
Sete, "Sf bot ne by 2 
et ae 
Treated 


axdin-by ae Sts ine tscaeed 
"Door aifes: center, Mt by 
aang ior dt Se 


by 2 by 


fn, py ate a ined required 
Piaailat top at dows 56 


tah te. by be as 
Megured * 7 alee: 


"Pil: tmeaeaa ww see 
PH oe dy cies oe 
Pisce frst teed, 

EEO Or IDE as 


to fo Tet backboard overlays, outaie, se by 154 


6 by 236 


seguired 
iby 23 be BN 


Be treat 2 3 
Ent vere a tp, 186 by 15 by 9 

"A Deze maldines tc), 916 br bi. by 1 

‘ab Tig ttcx seas, by Sty sin 

Le Sime malts Fou ma rt 

“ob 


ins 
# 


Either oak or whitewood may be used 


(or other woods, if the builder desires). 
Even if the ease is oak, the items C, D, J, 
M, P, and Q need only be whitewood 

"he top of the case is held together by 
fastening the pieces M with screws or 
nails to the top, A, and the sides, B. 
Fastening the pieces P inside the ends at 
the top gives additional nailing places for 
the upper rail, Z. 

At the bottom the construction is 

(Continued on page 150) 
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FREE~25¢ Book on Wood Finishing 


It Tells: 


How to ma 
How to keep floor 
woodwork and fur 
condition, Pe ~ 
How to fin 
hard woo 


h soft and 


If you have a hobby for making cabinets, furniture, radio boxes, ete., 


‘s] It Tells: 


How to stain wood 
LAN 


artistically 
How to refinish old 
wood in stained and 
cnameled effects. 
y How to remove old 
paint and varnish, 
How to fill unsightly 
gorm-catching 
Sracks in floors and 
woodwork 


How to secure a beau 
tiful enamel finish 


bd 
JOHNSONS 
woop DYE 


you will find our Book invaluable, 


For, naturally, you want to give your handiwork a beautiful finish. Our Book gives complete instructions for 


finishing all wood—hard or soft, old or new. Tells how to make soft woods beautiful as hardwood. 


It is the work 


of experts—beautifully illustrated in color. Gives covering capacities—includes color charts, etc. Use coupon below. 


JOHNSON’S WOOD DYE 


Johnson's Wood Dye is very easy to apply. It dries 
in four hours and will not rub off or smudge—penetrates 
deeply, bringing out the beauty of the grain. Johnson's 
‘Wood Dye is made in 16 popular shades as follows: 


No. 128 Light Mahogany No. 125 Mission Oak 
No. 129 Dark Mahogany No. 130 Weathered Oak 
No. 127 Brown Mahogany No. 110 Bog Oak 
No. 329 Red Mahogany No. 172 Flemish Oa: 
No. 120 Fumed Oak No. 178 Brown Flemish 
No. 123 Dark Oak No. 131 Walnut 
No. 126 Light Oak No. 140 Early English 
No. 124 Golden Oak No. 180 Gray 

No. 160 Brown Oak 


All shades may be easily lightened, darkened or inter- 
mixed. Full directions on every label. Select the shade 
of Dye you want from the list above and order it from 
your dealer by name and number. 


S.C. JOHNSON & SON, RACIRE, WIS. 


“The Wood Finishing Authorities” 


@© This seat om a em 


Johnson's Wood Dye is a dye in every sense of the word, 
Tt contains no finish whatsoever. Like most first class 
products it answers one purpose only—it dyes the wood 
—the finish must be applied over it. We recommend 
Johnson’s Varnishes or Johnson’s Polishing Wax. 
Stores displaying the Johnson Service Department 
Sign carry a complete stock of Johnson's Artistic Wood 
Finishes and will be glad to show you finished wood 
panels—and answer questions on how to finish wood the 
proper way and give you a copy of the Johnson Book. 
5. 6, JOHNSON & SOK, Dept, P.S. 12, RACINE, WI 

“The Wood Finishing Authorities” 

(Canadian Factory -Brantiord) 

lense seod me free your Instruction Book on Home 
Besutiving snd Wood Finishing." cocose 10¢ 
over pong and wrapping 


MY DEALER 1S. 
My Nene 
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How many radio miles 


did you go last night? 


‘OW many radio miles did you travel last 

night—that’s the up-to-the-minute question. 
Did you voyage from New York to Chicago? Did 
you look in on Boston fifty seconds after, and on 
Philadelphia half-a-minute after that? If you 
didn’t, why didn't you? There's fun and excite- 
ment,too,in a De Forest Radio—and it’s ready to 
“get to work” five minutes after it enters your 
home. 


Here is a Radiophone so astonishingly simple 
for the work it does that it’s your best introduc- 
tion to the marvels of radio space. Here is one 
so perfectly developed that it invites graduation 
from other less efficient instruments. 


Here is a receiving set sponsored by the very 
genius who made radio, as we know it, possible 
—an instrument which offers a really remarkable 
demonstration in radio performance at a price far 
less than any instrument whose achievements 
compare with it. Here is a practical, a modern 
Radiophone, depending upon no out-strung wire 
to obtain results, but which, with a simple loop 
the size of a picture frame, opens to you a far- 
flung renge of concert, speech and lecture—and 
all with a tonal purity, a sensitiveness of choice 
that is rare to any but De Forest users. 


© 


DE FOREST RADIOPHONE 


« DA2 REFLEX ~ 


For Beauty and Clear Reproduction 


be 
Use the De Forest Loud Speaker. 
Ie reproduces naturally, brilliantly, 
« without distortion. The adjustment 
es of the reproducing unit assures uni- 


form response over entire range of 
audible frequencies. Its horn is 
shaped to retain the full brilliancy 
of the original sound, and also to 


© This seal on a rasdio or tool advertivoment signifies the approval of the INSTITUTE OF STANDARDS. See page 3% 


add volume. The complete unit is 
free from rattles. No rattles can ever 
develop. Every De Forest Loud 
Speaker is thoroughly tested and is 
guaranteed free from defects. 

Sold by authorized De Forest 
dealers only. Price, with 6 feet of 
cord, $25.00. ~ 
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The De Forest Radiophone is a complete four- 
tube receiver, built on the best reflex principle. 
Its four tubes and crystal detector do the work of 
seven tubes with four-tube economy of operation. 

We could be extremely technical in telling you 
how the four tubes do the work of seven and why 
the crystal detector gives both power and economy 
to this instrument. If you are technically inclined 
we shall be glad to do so if you will write us. Tech- 
nical or not, however, know this: You can get 
splendid results from a De Forest D-12 Radio- 
phone. Its upkeep is low. Its tone is clear and 
pure. It can be moved easily from room to room. 


eceaiciit 


De Forest D-12 RADIOPHONE 
Seven-tube efficiency with fourtube economy. 
"Atk the De Forest agent to demonstrate 
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Why it pays to look for the De Forest agent 
De Forest from first to last stands for all that is 
substantial and thorough and fundamentally right 
in radio. De Forest agents are qualified to give 
you sound and practical advice and help in radio. 
‘When you find a De Forest agent you find a man 
who knows radio—a man who has given us his 
word that he will see that every instrument he 
sells is thoroughly inspected and properly serviced 
after the sale. He has been carefully picked and 
schooled in the operation and care of De Forest 
Radiophones. He will install your instrument 
and explain to you simply how to get the fullest 
satisfaction and enjoyment from it. 

Avail yourself fully of his help. You will find 
it valuable. 


Prices on De Forest D-12 Radiophones 
compLere 
Including loop, self-contained loud speaker, four De 


Forest tubes, A and B batteries, and all equipment 
ready to operate. 


With Dry Batteries 

In twottone gray and black Fabrikoid cabinet $161.20 

In two-tone Mahogany cabinet 176.20 
With Storage Batteries 

In two-tone gray and black Fabrikoid cabinet 180.00 

In two-tone Mahogany cabinet 195.00 


De Forest D-14 Radiophone 
In burl walnut cabinet with loop and loud speaker 
built in. Price, including five DV-2 tubes, four B 


batteries, and storage batteries, 371.50 
DE FOREST RADIO COMPANY gy 


Jersey City, N. J. 


De FOREST RADIOPHONE , 


7 DA2 REFLEX ~ 


<4 
Your Set Deserves De Forest Tubes 
The original De Forest three-clec- They are non-microphonic. They 
trode vacuum tube was the first of can be used with all standard cir- 
many millions of De Forest tubes cuits. The DV-3 is for use with dry 
that have never been excelled in batteries, the DV-2 with storage 
ae quality of workmanship,or perform- batteries. Theyareguaranteed against eens 
DV-3 Tube ance. Today, as in the past, De defects in material and workman- DVe2 Tube 
an" Forest tubes are unsurpassed for ship. Sold only by authorized De fa 
Bote 


giving volume and beauty of tone. 


Forest dealers. Price, $4.00 each. 
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ously Made Furniture Delights the Kiddies 


\OR the kiddies’ Christmas a most 
useful and entertaining present is a 
table and set of chairs such as are 

illustrated, ‘The material costs less than 

five dollars, yet this toy furniture is 
superior to store sets that cost from 15 to 

25 dollars, 

‘A careful study of the requirements 
was made before deciding upon the design, 
and the result is a set well pro~ 
portioned for children between 
three and 12 years, strong and 
durable, light in weight, and 
attractive in appearance. The 
construction is simplified so 
that any one handy with tools 
can make it at home with a 
in. chisel, a serew- 


‘The pieces are made entirely 
of gin. wood, whitewood or 
poplar, ‘oak, pine, cedar, or 
chestnut being satis{uctory. 
All except the table top and 
seats is made from straight 
strips, 14 by 114 in., which can 
be had from the lumber dealer, 
finished to the exact size. 

‘The table top is made of two 
14 by 13 in, boards, 26 in. long 
‘These boards are laid on the 
floor, and the edges coated with 
glue; then they are forced 
together and left until dry. 

. long strips of the 


under side of this top, forming a square 
frame, This braces the top and furnishes 
a support for the legs. 

‘The legs also are 14 by 146 
‘They are glued and fastened by 2 
screws into each corner of the “box” or 


by 19 in. 
-in. 


By Homer S. Trecartin 


frame under the table top. ‘The table 
corners are well rounded with saw, chisel, 
and sandpaper. 

All the chair legs and “stretchers” are 
cut from the 34 by 134 in. strips. ‘The 
back legs are 26:in. long; the front legs 
1854 in. long, and the stretchers are 10 in. 


Jong. Each back leg has a notch or groove 
for the seat cut with saw and chisel }4 in. 

deep and % in. wide. ‘The 
bottom of this notch ix 
1844 in. from the floor. 
‘The end of each stretcher 
is eut down on both sides 
so that it is 14 in. in thick 
ness for a distance of 34 in. 
from the end, and grooves 
‘or mortises are cut with 
tthe chisel in the legs to fit 
these 14-in. tenons, 

‘The seats are 12 in, wide 
at the back, 19 in. at the 
front, and 13 in. deep. A. 
notch 4 in. deep and 134 
in, long fs cut in each buck 
corner to fit flush into the 
notch in the back legs. Depressions that 
are 3¢ in. deep by 3 by 1 in. are cut, 
under the front corners of the seat 1 in. in 
from the front edie; these receive the tops, 
of the front legs. ‘The front corners of the 
seat and the top edges are well rounded, 

In assembling the chairs the mortises 
are covered with good glue and forced 
together. Small angle-irons screwed on, 
under the seat and to each leg add greatly, 
to the strength. 

‘When the glue is set, the articles should 
bbe rubbed very smooth with sundpaper— 
coarse, medium and very fine, ‘Then a 
coat of paint thinned with turpentine is 
pat on. When dry, this is lightly sand 
papered. Next a cost of auto or furniture 
‘enamel (or better, two coats) give a beau- 
tiful and durable finish that will stand 
repeated washings. 

‘An initial letter, or a simple design on 
‘each article, painted with enamel of some 
other color adds an individual touch that 
the children greatly appreciate. 


“Catch ’Em Alive” Game Is Hilarious Sport 


By Capt. E. Armitage McCann 
"THIS is a hilarious game designed as a 
Christmas novelty for the readers of 
POPULAR Science MontHLy. It will 
afford endless amusement for two or more 
players—the more the merrier—yet it ean 
be made with the simplest of tools at a 
cost of next to nothing. 
Te consists of a series 
of traps standing on a 


table and hidden by cardboard or wooden 


scenery, The traps, rel 
player, shoot butterflies, balls, 
other objects up in the air. 
players have to eatch these in small 
‘butterfly nets, 


Every object caught on its upward 
flight scores two; on the downward 
flight, one. The score can be varied, if 
desired, according to the rapidity of the 
flight. ‘For example, a ping-pong ball will 
travel much more quickly than a butter 
fly or a bird. 

‘To make the game, a board 18 in. or 
more in length and about 6 in. wide will 
be required. On the under side of this 
screw four or more strong mouse-traps of 
the flat type, obtainable for five cents 
each. At the point where the wire strikes 
when the trap is snapped, bore holes of 
such a size that a amall ball, such as a 
ping-pong ball, will project slightly 
through them. ‘Then, when the trap is 
‘snapped, it will shoot the ball into the air. 

Fix this board on upright sides and a 
base, as shown on page 133. On the base, a 
little back from under the center of the 
traps, serew a long batten of such a length 
that the wire springs of the traps will just 
clear it. On this staple an elbow catch 
directly under each trap. Tie strings to 
each catch for releasing the traps. The 
‘base should be quite substantial and may 
bbe clamped to the edge of the table. 


T THE front of this mechanism erect 

‘a board or = piece of wallboard or 

fiberboard about 9 in. high and paint it 
(Continued on page 133) 


Merry-Go-Round Furnishes 
Pua for Skating Parties 


By Dale R. Van Horn, 
AN ICE merry-f0-round will prove tobe 
popular with any ice club or group of 
skaters. It may be made in two or three 
hours, if suitable materials are at hand, 
Select a stretch of ice some distance 


‘Thin unique See merry-go-round can be 
set up with very litte work or expense 


from shore where the water is only 2 or 3 
ft. deep, Cut a hole through the ice and 
set a straight pole into the mud. Attach a 
‘wheel to the top by means of a bolt or lag- 
(Continued on page 131) 
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Important Features 
Two terminals suffice for ALL 
Tubes. 

Q, Back-panel extension is 11/16 
inch. 

13 Hales, for table mounting are 
provided. 

A, Graphite discs give steples, 
noiseless control. 

5 Internal switch opens battery 
circuit. 

6 Ose knob provides contol from 
1/4 to 100 ohms, 


7 One locknut holds Bradleystat 
securely in position. 
8& Dasill only one hole in panel. 


—@— 
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Supreme in design and performance 


AD from the novel’ Fone Hiciemionnting that char- 
acterizes the Allen-Bradley line of radio devices, 
the most striking new feature is the extreme compact- 
ness of the gilts disc container. When mounted 
on panel,the new Bradleystat extends less than three- 
quarters of an inch behind the panel. The same is 
true of the Bradleyleak and the Bradleyohm. And 
the Bradleyometer extends only seven-eighths ofaninch. 
You can improve your radio set immensely by sub- 
stituting aBradleystat for your present wire rheostat 
or a Bradleyleak for your old grid leak. There's plenty 


of room. Try it! 
“Bradley Co. ° 


Electric Controlling Apparatus 


293Greenfield Ave. Milwaukee, Wis. 
Batimore “Bello «=» Geveland © Knomvile. © Philadephia Saint Pau 
=. Bosor Bas Eo fi 
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Better Shop Method 


i 


S Ae 


How Expert Mechanics Save Time and Labor 


Old Bill Repairs an Engine 


By James Ellis 
Machine-Shop Superintendent 


‘T SEEMED that everything was 
wrong that morning. The big boss 
had prom- 

ied certain de- 
livery on a rush 
job, and now a 
huge — casting 
‘that was an im- 
portant part of 
it was missing! 
In fact, there 
‘were two cast- 
ings. One was 
in the machine- 
shop, but the 
other was still 
igiron. 

Old Bill 
always had 
‘enough to do to 
keop the mi 
chine-shop run 
ning smoothly 
‘without bother- 
ing about the 
foundry, but 
‘this time he hied himself out to soe what 
the matter was. 


“Couldn't melt enough tron to make 
oth eastings the same day,” the foundry 
foreman expl 

Old Bill vt him that he had 
made two like that before; indeed, had 
mace three. 

"Well, the old cupola won't melt like it 
used to," said the foundryman. “It's been 
getting worse all the time. I don’t be- 


lieve that we have as much draft as we 
ought to have.” 

Old Bill did not like explanations; what 
he wanted were results. He went out to 
the foundry again that afternoon and 
looked around. He saw what was wrong. 
‘The fan was not running up to speed, and 
‘of course it was not giving the proper 
blast. He went over to the 
engine, and a trained ear told 
him what the trouble was. 

“Have to fix up that old 
gal,” he mused, and went to 
tell! the foundry foreman 
what he was going to do. 

First thing the next morn- 
ing two of Old Bill’s boys 
were taking the engine to 
pieces. It was not a large 
fone, about 8 by 11. He 
watched to be sure that 
enough marks were put on to 
make certain everything 
would go back properly. 

‘As soon as the piston came 
out, Old Bill gave a grunt. 


careful 


he burst out. “They don't know how to 
take care of anything! I wonder if they 
know there i such a thing as oil?” 

It did look bad. The rod was scored 
and cut, and one of the rings was broken. 


0 Bi ex 
isin te 
trick of 


Bill 
hand i 


passed his 
and felt 
groove, "so he ga 
jera for the 

to be taken off t 
sent the piston to the 
shop to have a new « 
mace while he wa 
cylinder. 

Be sure and leave enough so that we 
can fit it after the cylinder is rebored,” 


he cautioned. “Jack, you take the cylin- 
der in to that 24-in. lathe by the door 
and bore it, and don't lose any time, for 


wwe shall have to face the valve seat before 
we put it back.” 

He looked at the brasses, and sent them 
in to another machinist. He was satisfied 


Old Bill Says— 


WHEN you have finished witha machine 
clean it up and leave it in a present 
able condition. " Let's hope the next man 


‘who uses it will do, the same. 
Accidents are always unexpected. Be 


Tf a machinist knows what he is doing. 


"Ie lew embat 


with the crankshaft and with the guides, 
bbut decided to true up the valve stem. 

He had started to the machine-shop 
and was about halfway there when he 
‘met Jack coming for him. 

“This cylinder won't swing in the 24-inch 
lathe," said Jack. “I shall have to wait 
il T can get the 30-inch machine.” 
Did Bill laughed a little. 

T don’t want you to swing it, sonny, 

id, We cin, do-w better job if we 
swing it at all!” 

Jack seemed to be perplexed, but he 
followed Old Bill toward the lathe, 

Pick up yome of those bars there; we 
may need them,” Old Bill said, as they 


passed a box where long bolts, clamps, 
and various kinds of Wocks were kept, 
“Now then, 


run the cross: 
slide off 


the 


‘out of the way, 
Old Bill said. 
“Get the eylin« 
der up on the 
carriage and I'll 
be back.” 

Tt was some 
minutes. before 
he returned, 
and the cylin: 
der casting was 
lying on” the 
carriage jus 
about where 
wanted it, H 
was carrying a 
piece of shafting about 3 in. in diameter 
and 4 ft. long. A helper was following 
ith what appeared to be an old shaft 
‘coupling. 

Old Bill put his piece of shafting 
through the hole in the cylinder and 
‘swung it on the centers. He took his rule 
out and measured the distance from the 
top of the bar to the top of the cylinder 

bore, and from the bottom of 
the bar to the bottom of the 
bore. He did a little mental 


arithmetic. 


the casting 

ches,” he said. 
By this time the boys had a 
pretty clear idea of what he 
ranted to do, #0 it was no 
ime before the eylinder was 
raised the required amount, 
the coupling easting mounted 
on the bar, and the bar put 
back between the centers. 
‘The coupling had a slot to fit 
a toolbit, and a clamp to hold 
it im place. A tool was put in 
this slot and swung around 
The 


fron melterstreat machinery,” 


(Continued on page 110) 
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«“T>ILL’S got another 

new rule, Isee. He 

sure does rust ’em 
out.” 


“Not any more—that rule is 
the same one he’s been using 
for the last two years. It 
always looks like that—it’s a 
Starrett Stainless.” 


RUST PROOF 


Starrett Stainless Steel Rules laugh at moisture, perspiration and certain acid fumes that soon 
destroy the usefulness of the ordinary rule. They are made from a fine quality non-rusting, non- 
staining steel. No. 1000 (hardened and tempered) is made in 6 and 12 inch lengths. No. 1020 (flex- 
ible) supplied in 6 inch length only. Like all Starrett Rules, the Stainless is graduated with ex- 
‘treme accuracy—a reading glass proves that even when magnified the division lines show up sharp 
and clean-cut—perfect in every way. Use Starrett Rules for closer and easier work. 


THE L. S. STARRETT CO. 
World's Greatest Toolmakers—Manufacturers of Hacksaws Unexcelled 


FREE REFERENCE TABLES 


Wee 


Starrett Tools, 
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HERE’S WHY— 


I Added These 
NEW 


BROWN & SHARPE 
TOOLS 
To My Kit 


“The Brown & Sharpe Thread 
‘Tool Gauge is adjustable and 
checks any thread cutting tool 
from a sharp V to a one inch 
flat within a given angle, It 
eliminates my keeping a variet 
of slot gauges on hand for all 
the different pitches.” 


“I needed a thickness gauge 
with long blades and one that 
T knew was accurate, so I chose 
a Brown and Sharpe Thickness 
Gauge No. 649 because the 
6-in. blades are accurately 
ground to size.” 


“My Brown & Sharpe Planer 
and Shaper Gauge No. 62: 
saves me much time. It is 
quickly set with a Micrometer, 
Vernier or Caliper and then the 
planer cutting tool is accurately 
set to the gauge.” 


(No, 625—Planer and Shaper Gauge 


Learn more about these and other new and useful 

Brown & Sharpe Tools by sending for copy of the No. 23 

Small Tool Catalog, which is yours for the asking. 
Write for a copy today. 


Brown & SHARPE Mrc. Co. 


) Providence, R. I., U. S. A. 


BROWN & SHARPE TOOLS 
“Standard of the Mechanical World” 
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Ratchet Fixture for Driving 
Machine Screws Tightly 


“THE work of assembling the parts of 
‘small machines and other mechan- 
isms in large quantities, when many small 
screws must be handled, ean be speeded 
up by the use of special fixtures for 
driving the screws in place. Usually a 
‘simple fixture for this class of work ean be 
made at small cost, yet it may cut in half 
the time required by hand methods. 

‘The construction of a screw-driving fix- 
ture I have been using on a difficult job is 


RATOHEY PLUNGER 
sno SN 
“The screwdriver bite eld down with one 
ver and turned with the other 


shown clearly in the accompanying illus 
tration. Pieces to be assembled are 
placed on the base plate with the screw 


the bit solidly in the screw slot. ‘The 
screw then is driven rapidly home with 
the ratchet handle. When the upper 
handle is released, the coilspring at the 
top raises the spindle in position for the 


Quick-Acting Jig for Drilling 
Holes in Round Stock 


RILLING transverse holes through 
round-bar stock or pi 
necessitates setting up a V-t 
table of the drill and sor 
plate with a guide bushing, 

‘One of the simplest ways of handling 
such work is with a combined block and 
jig, as illustrated. 
‘A ‘clamping piece 
in made and drilled 
to accommodate 
the special V- 
block. Various 
sizes of drill guide 
‘bushings thus can 
be used in the one 
holder. A spacing 
support of pipe 
‘goes over the end 
bolt. 

With the stock 
on the drill table 
and the guide 
block in position, tighten the inside bolt to, 
clamp the work. ‘To change parts, one 
turn of the inside holt releases the clamp 
and jig. Much time can be saved with 


fixture on repetition work 


form of top 


‘One ture releanes the 
clamping piece 
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‘EN, fifteen, or twenty years ago, home-canned fruits 

were better than those bought at the grocers. But 
today, the products of the canners are uniformly better 
than foods canned at home. 


It isn't by chance that today you can buy canned fruits, 


vegetables, meats and fish that you know—even before you 

open the can—will be delicious. a 
‘There is a distinct reason why there has been a big improvement encumne. Gane 
in the quality of all canned goods. It is the exact control of atic m sisi 
heating processes. Tyecs Temperature Controlling, Recording ey ene 
and Regulating Instruments—the Sixth Sense of Industry—makes Heri ama teh, Xtc every ham, 
possible the production on a large scale of cooked products of an 
absolutely uniform quality. Boos tone Sat 


By using fyees Thermometers in cooking, women in the home Simca. "Fleer afer 
can now get the same uniform results that the big canners get. = 
Whether you are in the business of canning fruits, vegetables, 
meats, or other cooked products, or interested only in cooking in Seen a ees 
the home, there are Jyecs Temperature Controlling, Recording 

and Regulating Instruments made to be of specific help to you. 


‘Your dealer will show them to you. Ask us. 
‘on a postal, for booklets on any of the a 


— MANUFACTURERS — 
If your menufacturing problems require the indcating, recsding, or controlling oy, COS ~ 


ot Kees woecner you manufacture wea, or pact sates thee isa type and 
‘style of instrument in the Hear Line of 8000 varieties that you need. or fhe, > 
Shcaiie Mesian cong ye ndash ance cul “Alain € 
tn seqecce_ Or cur eagoest wil coast With pos ou the application of Bess a 
See en ene Profession F 
P ‘Geos Sphygmomanameter, Pocket and Office 
Canadian Plant ment Companies type 
Paget) Taylor Instrument Compan ga aras uae 
"FORONTO in Ofice ang Factory ‘Boos Fever Thermometers 
ROCHESTER, N. Y.. U.S. A. Bulletins on request. 


THE SIXTH SENSE OF INDUSTRY 


cos Jemperature Instruments 


INDICATING - RECORDING + CONTROLLING 
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Give the Gift 
of Distance 
and Volume 


YOU can give the most welcome gift of radio—increased dis- 
tance and volume. This is the gift to be used and cherished 
for years to come. 


the New Silent 
HOMGHARGER 


Anyone who can operate a radio set can use the new 
silent Gorp Sra Homcnaroen. 

More than 200,000 satisfied users of the Homcnancen 
are doing this to-day. Give your family, your friends, 
everybody, the gift of better radio, resulting from the 
great advantages of storage battery tubes. 


So "Christmassy"! Finished in hi 
hogany-red and gold, the new silent Goup Seat. Hom- 
cuanosn makes a happy, brilliant display de luxe, It 
hhas rubber feet, too, and can't mar polished tables or 
floors. 

FREE! Get the interesting booklet, “The Secret 
of Distance and Volume in Radio,” containing valuable 
information on radio at its best, and fully describing 
the new silent Gow Sat Homcnanoxn. Your dealer 
has its if not, send us his name and we will mail you 
8 copy post-paid. 

THE AUTOMATIC ELECTRICAL DEVICES COMPANY 
Lartst Manfacores of Vibrating Rector im the World 


131 West Third Street, Cincinnati, Ohi 
Under the same management as the Radel Monatetaring Cs 


ndsome bright ma- 


spony 


14 Gotb Seat Homcrarcer features 


for a watagee of 
aigee and direct 


Bind 


ter may 
ours at 


ot 
12_Unqualidedty guaranteed. 
\ehopular price; sald every 


‘ov extras to buy. 


Piston Used as Stand for Small 
Bench Grinder 


FIRST class belt-driven grinding 
stand can be made from a disearded 
piston. Obtain a piston with fairly good 
bronze wristpin bearings and saw away a 
portion of the piston skirt, as shown, s0 
that the belt will have no interference. 
From a piece of cold rolled steel or an 
old axle, turn the wheel shaft to fit the 
bearings and thread at each end. If the 
bearings are not a standard size, it will be 
necessary to turn the shaft at the section 
where the wheels will be mounted to one 


PALey KeveD 
FOS 


ET oLD-DOWN BATS 


‘The bronze writpin bearing of die 
‘carded piston support the grinder apne 


of the standard wheel fit sizes, which gen- 
erally run in even eighths up to an inch. 

Spacers are used on each side of the pia- 
ton to hold the wheels the proper distance 
away and also on each side of the pulley. 
‘The pulley may be any convenient diam- 
eter und should be keyed or otherwise 
fastened to the shaft. Oil holes should 
be drilled and the piston bolted to tl 
bench before the shaft is assembled, 

It is advisable to pin the two outside 
spacers to the shaft with taper pins #0 
that when the wheel nuts are drawn up 
there will be no undue binding.—W. F. 
SANDMANN, Indianapolis, Ind, 


Lubricating the Cutter on a 
Vertical Milling Machine 


VERTICAL milling machines not 
ways are equipped with an oil tank. 
‘To supply oil to the cutter in such a case, 
T have used the method shown with su: 
cess and pass it along to others who stil 
squirt can oF brush, 


wire bail, is bung 
from any conve: 
nient location or 
projection above 
the cutter. A piece 
of soft brass oF 
copper wire of suit= 
able length is 
doubled back on 
itself and twisted 
loosely. One end 
is wrapped with a 
piece of cotton 
waste and bent to 
hang over the rim 
of the can, nearly 
touching the bot- 
tom. The other end is left forked and bent 
around the shank of the cutter to allow 
the wire to ride off the shoulder. The ean 
is filled with oil and the waste ia well 
soaked. In a very few minutes the oil will 
start to flow and keep the mill well sup- 
plied —H. W. 


© thie 
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THIS BATTERY WILL 
MATERIALLY REDUCE 
YOUR OPERATING 
COSTS ON HEAVY 
CURRENT SETS 


NEW! 


Eveready Heavy, Duty “BY 
Bucy, 45 vols Three shoe 


“aing Leng AAS 

a6 nce 

Behe, 75/18 laches weit, 
bow 


‘ 


s 
z 
8 
< 
a 


Stands up to heavy duty 


Tue new Eveready 45-volt heavy duty “B” 
Battery (No. 770) is made to stand up and 
deliver the large plate current required by 


multi-tube receiving sets. Extra large power- rho a 
ful cells, packed with the famous Eveready 

vim and vigor, give longer life on severe 

service. For “B” Battery economy use the 

Eveready 45-volt “B” Battery No. 770 on yaad Bato 
receiving sets using four or more tubes and Noe 


mantic for 
eit dy et 


operating at 90 volts or more, and all power 
amplifiers. There is an Eveready Radio 


Battery for every radio use. Buy them from 


Price 40 cents 


your dealer. 
* Manufactured and guaranteed by ite 
NATIONAL CARBON COMPANY, Ixc. sa 
Headquarters for Radio Battery Information 
New York San Francisco ° 


Canadian Natlonal Carbon Co., Limited, Terento, Oat. 


No. 766 
Beery “Be 
Pisa. Se 
ibeestock spring 
ip connecos 
Pre $3.0, 


Radio Batteries "2 
—they last longer 
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Make yourself a present 
of this milling machine 


‘UST the thing that every amateur mechanic and owner 
of a small workshop longs for. 

Has a three-step cone pulley, 134, 224, and 334 inches 
in diameter, for vinch driving belt. Live spindle has cone 
bearing to take up wear. 

‘The table measures 1114 x 334 inches and can be fed 
three ways by hand wheels, Feed screws have gradua- 
tions for fine adjustment. Knee is elevated by a screw 
operated by a hand wheel at back of frame. Bench space 
of pan or bed, 8 x 12-inches, 

‘This machine is furnished complete with a compression 
chtick with y4¢nch bushing. Countershaft, arbor, vise 
ot centers may be purchased separately. 


Other tools for amateur mechanics 
The, Goodell Pratt Catalog No. 15 is a genuine paradise 
for tool-lovers. In it are shown all the 1500 famous good 
tools—many of special interest to the man who is build- 
ing up his own workshop and who is on the lookout for 
more complete equipment. Catalog No. 15 is free. Write 
for a copy. 


GOODELL-PRATT COMPANY 
GREENFIELD, MASS,, U.S. A. 


° Tealaniths 


‘Makers of Mr. Punch 


GOODELL PRATT 


1500 GOOD TOOLS 


Methods that Aid in Bending 
Pipe Successfully 
By C. F. Waldron 


PLUMBERS, pipe-itters, and clectr- 
‘ans frequently are called upon to 
install a pipe job requiring many bends, 
To make them neatly, accurately, and 
quickly is a real test of mechanical skill, 
especially without a pipe-bending ma 
chine or special tools. 

‘The hending of pipe, indeed, should be 
practised among ‘plumbers and. fitters 
more than it is. ‘The use of bends in 
place of fittings where possible results in 
work of neater appearance, a saving in 
fittings and better results. ‘This is espe- 
<ially true in the ease of hot-water installa- 
tions or where circulation is required, on 
pump suctions to eliminate friction, and 
on waste lines to lessen the dangér of 
stoppages. Pipe is always weakest at the 
threaded joints. 

Lead pipe from 35 to 3¢ in. may be bent 
over the knee, and larger diameters also 


WmETEMMLET J rOLDED, 
a o LA 


‘BENDING SMALL 
BRASS PIPE 


‘So10eR 


sop 
SON er 
HRSA 
en adie, epee ie 
Sead ey ae te 


may be bent this way if the bend is not 
too short. For short bends a spring, well 

|. is sometimes used (Fig. 4), 
although filling the pipe with sand and 
plugging the ends will give better results. 
It is important to have the sand dry and 
well packed in the pipe, Plug the ends 
‘with wooden plugs. When filling the pipe 
with sand, tap the outside occasionally 
‘with a piece of soft wood or a wooden 
mallet to shake the sand down. 

In making bends over the knee on pipe 
1 in, and larger, a bag or piece of heavy 
cloth should be used as a pad to prevent 
kinking. 

If the required bend is difficult to mea- 
sure, make a wire templet, bending it to the 
radius wanted as shown in Fig. 1. Before 
making the bend, always dress the sides 
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SANTA CLAUS, THEY'RE HERE! 
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THEIR FIRST CHRISTMAS TOGETHER 


PARSER 


‘Oversiae Duolold Pen $7 + New “Big Bro.” Duolold Pencil to Match $4—or Standard Size Duofold Pencil $3.50 


34 “Inquiring Reporters” 
Settled the Gift Question for You _ 


When they found more people 
wanted the Parker Pens than any other make 
‘Yes, and a Parker Duofold with 25-year point will make al 


Duojold¢ 


cad 


ae 


this a 25-year Christmas for those to whom you give it | 


T Gyeaasenlharsprreye Reporters” 
would geil ou bed your litende sod loved Goes 
‘Snare the Christmas gilt 


‘And there's no finer gesture of affection than 
to send these reigning favorites instead of wiles 
thac have no permanent value, 

To the man give the $7 Oversize Duofold 
qiththe mana win ead the ea inksopely 
thac is just ike money ia the bank when 


fo the woman or girl give slender Lady 

Duolold, $5. To the boy give DuololdJ.,$5. 
Duolold pencil to match any one of the pens, 

$3.50. New "BigBro." Duciold Pencil, $4.2 real 


init or the Oversize Ductold Pen in build and 
finuh, “The fire mechanical pencil with a bale 
anced oversize grip tha doen cramp or tire but 
tnakewa rendol tre hand the lomantyou granite 

‘Satinlined Gilt Box De Luxe incloded swith 
Duolald Pen and Pencil sets, called Parker 
Dusleld Ducts 

Al Parker Dus Pers remade hog 
‘ain black, well a lacquered, black 
[All have die fewelsmooth Ducild point that's 
{pusranned, tno abuved, for 25 years west. All 
[ere me hand nema 
Seeded cantor deteinwid cowed 

‘But don't be late a ordering from the it pen 
gunter—elae there may no be ime to have yout 
Dusted engraved with the names of the hacky 
con whet to gation, 


THE PARKER PEN COMPANY - JANESVILLE, WISCONSIN 


NEWYORK > cmcaco 


SANTRANCISCO + SPOKANE LONDON/ENG, 


Duslold 
* 
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foal cl 
Fated in bendecms holly 
Bem Pe, $65 


The Ideal Christmas 
Gift for the 
Radio Fan 


“YANKEE” 
Radio Tools 


HAT interests men the most 

about radio? Tinkering, of 
course! Building new sets; changing 
hook-ups on old ones ; experimenting 
for better results—that’s what men 
and boys enjoy. : 

So the gift of "Yankee" Radio 
‘Tools is sure to be appreciated. 
“YANKEE” Radio Tool Set 
‘No. 105. Price, $3.25 


~ Se Mos 108 samp 


. Ratchet Tool Holder (a) with 

Seto. Ms Price ——/ Satis Aucschments ss Solow 
‘eclitder tod "Vance Lang Scene Bade for eachng at box, 
in wie box. od ‘Small Serew-driver Blade (c)—for screws on diale,erc. 


Htayy Screw: driver Blade @=ior pottne wp 
CCouneerial (0 —forvinking heads of trem. 
eames (b)~for enlarging eles tn panel. 
‘WireBender ))~for making loops and turma, 
Socket Wrenches, two ser Cl e)—to cover all 

ib Fiat Wrench (0 —for sare ot 

‘Sect she end be os och: 
Packed ln holly box. 


“YANKEE” Radio Drill 
No. 1431, Price, $3.00 
No, 1431 is a compact, pomerul, 
perietly balanced hand dil with four 
Noone gearfor speed and special radio 
hack. Capacity 9/32 
‘Packed in holy bor. 

‘Your hardware dealer can 
supply “YANKEE” Radio Tools 
‘Waite for Free “YANKEE” Tool Book 
Norru Bros. Mra. Co.y risieyia. v8.4 


“YANKEE” TOOLS 


Make Beller Mechanics 


Drill No. 1431 
fn lt box. 
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Tricks in Bending Pipe 
(Continued from page 104) 


slightly with a smooth board, as the 
pipe, even when filled, has a tendency to 
swell at the sides, 

For bending lead pipe from 2 in. up in 
diameter, two holes bored in a plank or 
bench will be necessary to hold the pipe. 
Make these holes about 134 in, and ap- 
proximately 7 in. apart. Place the pipe 
‘on the bench or board between the holes, 
as indicated in Fig. 2, and pass a short 
piece of rope through the holes and over 
the pipe, tying it on the under side. Then 
place a bag or pad between the rope and 
the pipe to prevent kinking. By using the 
wire templet, the pipe can be marked 
with chalk where the bend is to start, 
Roll the wire and mark where the other 
‘end terminates. 


WEEN ready to make the bend, 
lace the bag underneath the rope 
‘and tie it firmly. Always lift the pipe— 
never push down. If the bend is to be 
short, a wedge may be driven underneath, 
the bench or plank to tighten the rope. 
Do not try to make the bend in one pull, 
especially if it is a short one. It is some- 
times necessary to reheat several times, 
trying the templet in each instance and 
marking where heat is needed. 

If the pipe swells.at any point, it ean be 
dressed in after the sand has’ been re- 
moved and the inside kinks ean be 
dressed out with a “dummy.” A good 
dummy (Fig. 5) can be made from a 
piece of $4-in. steel wire about 30 in. long, 
and an iron sleeve about 2 in, in diameter 
by 3 in, high. Set the wire upright in the 
sleeve, pack sand around the sleeve, 
fill with solder, as in Fig. 6. Cut off 
sleeve and file or rasp the solder smooth. 

Copper pipe may be bent by filling it 
with sand or rosin, If rosin is used, first 
anneal the pipe by heating the full length. 
This is very important as any spot in the 
pipe not annealed would be likely to kink 
in bending. After the pipe is cool, a pot 
of rosin is melted and poured into it, or 
tthe pipe may be filled with sand. 

Copper pipe can be bent cold by using 
rosin. A wire templet is an aid in making 
bends accurately and always should be 
used exeept in work that does not eall for 
any special exactness. 


A. BENDING block as shown in Fig. 3 
or two iron pins inserted in a beam 
will be found very convenient for bending 
copper pipe. When placing pipe between 
the pins, always use wooden strips be- 
tween pipe and pins to prevent kinks. 
Great care must be taken not to. kink 
copper pipe, as kinks are not easily re- 
moved. Dummies or spanking tools for 
copper pipe are made of iron. 

Large eopper pipe may be bent by using 
as a bending block a plate of cast iron 
about 10 in. thick and 4 ft. square with a 
number of square holes in it. This plate 
is Iaid flat and two or three pins with 
square shank to fit the holes are placed in 
positions best suited to aid in making the 
required bend. 

‘When sand is used for bending copper 
pipe, it is best to heat the pipe. If the 
heat spreads, it may be confined by 
pouring water on the pipe outside the 

{Continued om page 108) 
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“Ever Since 
Ive been old 


enough to handle a 
File Ive never found 


y= as good aone as 
” 


Ss Sa 


NICHOLSON FILES 


CA thoughtful, helpful, wef gift 


HE Remington Portable is truly a ui —welcomed 
by people who write, much or little, the wd om ne 
saving the time of countless women. It is greatly assisting chi 
dren in their school work, and properly training them for the 
future. It is indispensable to the college student of today. And 
men find in the Remington Portable a little helper always ready 
to lighten every writing task. It is the modern way to write. 
‘The Remington Portable, complete with case, and in a beauti 
ful Christmas container, $60. Easy payment terms if desired. For 
sale by all Remington branches and over 5000 dealers. 


Remington Portable DeLuxe 
Adisiacive modelin noe tee fish od andseme brown 
tether cA hmied suber sabe at #9320 eche 


Write for iltstrated "For You For Everybody” 


REMINGTON TYPEWRITER COMPANY 
Dept. 67, 374 Broadway, New York 


Remington 
Portable 


THE RECOGNIZED 
LEADER-—IN SALES 
AND POPULARITY 
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Hinge Raises Planer Tool 


| (TP HE dragging of a planer tool along the 
| 2 work om its return stroke, expecially 
on a large job, tends to dull the tool edge. 
In work of this nature I attach a small, 
freely acting hinge to the back of the tool 


Forward stroke 
ae lef. return 
ftroke ot rit 


ean 


7 al 
with a C clamp so that one leaf extends 
somewhat below the cutting edge of the 
tool. ‘The hinge naturally folds out of the 
way on the forward stroke; but on the 
return, after the tool has cleared the work, 
‘the leaf raises the tool.—J. A. 


Tricks in Bending Pipe 


re 100 


| guide marks. ‘The bend then is made on 
the bending block, with a wire templet na 
guide. Tarnish and seale left on the pipe 
ter cooling may be removed by swab 
bing it with muriatie acid. 

Benda in brass pipe may be accom- 
plished by practically the same methods 
as for copper. If brass pipe is heated for 
bending, care should be taken, ax brass 
has a much lower melting point than 
copper. If the bend must be held to an 
exact radius, the pipe should coo! slowly 
0 that the contraction will be reduced to 
minimum. 

In bending small brass pipe up to 34 in., 
the best method is to bore x hole in a pie 
of “two by four” and grip this in the vise, 
Insert the pipe in the hole and apply heat 
with a blowtorch ( 
pressure on the 
and playing the torch flame with the 
other, the pipe will bend as soon as it 
is hot enough. 

Brass railings usually are made of tub- 
ing and the method of bending is about 
the same as for copper pipe. It is custom- 
ary to leave the rosin in the tube after 
bending, to resist dents while in service, 
AAs brass tubing burns easily, it should be 
very carefully annealed. 

Tron pipe, if heated properly, may be 
bent without sand, provided the bend is 
not too short, but it will swell at the sides 
unless sand or rosin is used. ‘These swells 
can be removed by squeezing the pipe in 
4 vise before it is cold; it may be neces- 
sary, however, to apply more h 

Tn making a bend close to a threaded 
end, always screw on a coupling to protect, 
the thread. “For bending a short piece of 
pipe, serew a coupling on one or both ends 
and use a length of pipe for a lever. 
The couplings should ‘be cooled with 
water before bending. 

Large pipe that cannot be threaded 
after the bend is made, must, be cut 
to the exact length before bending. A 
quick and easy way to get this measure 
ment is to have two wire templets of the 
bend. Straighten one of them for the 
measurement and keep the other in 
shape as a templet. 
=a 
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The More You Know About Radio 
the Better You Will Like This Socket 


If ever a device were designed to increase the efficiency of all receiving 
sets, it was this new socket by the Master Builder. Radio engineers praise it 
—new set builders marvel at its ease of installation and the clear, loud re- 
ception obtained that bespeaks the absence of losses—many old-timers 
have even rewired their sets to establish new distance records and enjoy 
clearer reception with this better socket. 

You'll like its construction, embodying a minimum of both insulation 
and metal—capacity absolutely minimized without sacrifice of mechanical 
strength, And its base of ebony Thermoplax in beautiful color contrast 
with the thin shell of orange Bakelite adds as greatly to the appearance of 
any set as the construction does to its efficiency. 

You'll like its contacts (the source of losses and noise in most sockets); 
they are radically new in design, formed of phosphor bronze and silver 
plated—because the contact resistance of silver does not increase as it 
stands exposed toair. Then, too, electrical losses are minimized by providing 
maximum spacing between terminals, both in the insulation and in the air. 

You will like the way the tube is inserted and removed without turning— 
which prevents twisting the bulb from its base. You will like its appearance— 
its small size—its neatness, You will like its silvered posts with slotted nuts 
that are fastened well with either screw driver or wrench. You will like the 
way the terminals are arranged for soldering—extra long so that they may 
be bent down where under-wiringis desired—and provided with ears tohold 
the wire in place for soldering, And best of all you will like the price, goc. 
This socket that meets the specifications of the most exacting radio engineer costs 
no more than most of those on the market today! If your dealer has not yet 
been stocked, you can be supplied direct from factory at regular price plus 
toc for packing and postage. 


THE CUTLER-HAMMER MFG. CO. 
Member Radio Section, Associated Manufacturers of Electrical Supplies ° 
‘Works: MILWAUKEE and NEW YORK 


«Built By The Master Builder” 
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These Exclusive 
Features Assure Better 


A 
Both sidesof tube 

prong cleaned when inserted—no 

‘contact or wear on soldered end, 


B 
All metal parts silver plated— 
perfect contact for the lifeof the 
Silver may tarnish but its 
resiatance does not change. 


© 
One piece contact construction, 
‘The binuing post is NOT a part of 
the cireuit—the wire to the socket 
always touches the contact strip 
Which carries the current direct 10 
the tube 
: P 


Convenient terminals for vole 
ing— full length to allow bend 
down for under-witing, Ears hold 
‘wire in place for soldering, 


B 

Extra handy binding posts—tight 
connections with either wrench 
screwdriver. Lock washers 
terminals 


Wik spacing of 
pats both in air and 
‘rue low-loss construction, 


Tow capacity 
thin Hakelite—the base of genuine 
‘Thermoplax. 


4 
‘The tube is held in place by 

merely « vertical motion—no 

twisting to separatebl from bare 


0 
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At Last J 
Radio That Satisfies 


‘CHICAGO DAILY NEWS 
tbo Sere Stoetes Elsagns 12s 
dane are amtands 


(inet than your tau bee "anlantsigrie™ traseorents 
12 fea contidant that mane Lovers everrare 


‘si ayoreaiate tne sonribation you 
thatr"sujereent in the erection of tale 


Smee 


Inplacing his mark of approval upon veteran among metropolitan music 
Rauland Lyric Mr. MauriceRoven- crits selected Rauland Lyric. upon 
feld has invested Radio with a new _ the eole basis of Tone Quality, 
beauty and dignity. His wordscarry a group of the world’s best audio 
Positive assurance, to music-lovers transformers. 


and trained musicians, that they can 
now admit Radio to their field of [tise Evening Pow. 


of Lyne 
appreciation and enjoyment, with quality of radio reproduction” 

in- You can ave, in your bone, 7 

certainty that all voices tnd in "You can hve, your bone the ampli 


struments will be reproduced with 
their original and distinctive Tone 
Quality. 

Mr. Rosenfeld, a 
Fetal eat elas 


by eminent critica, RaulindLync can be 
‘ntalled in your present set, or one that you 
‘way buy, to replace any 
ordinary audio t 
‘Ask your dealer. 


Largest Selling Transformers in theWorld 


Old Bill Repairs an Engine 
(Continued from page 98) 


cylinder was raised a little more, using 
sheet-iron shims, and adjusted sidewise 20 
that the tool touched equally on all sides, 
‘The other end was centered in the same 
manner. The first end was checked, and 
another adjustment made, as it’ had 
shifted a little when the second end had 
been trued up. Presently the cylinder 
‘was clamped to Old Bill’s satisfaction. 

“Always set up a job like this by the 
counterbore, and not by the worn surface,” 
he said. ““If you had used the bore of the 
cylinder, you would get your new bore 
‘out of square with the end of the cylinder, 
and the piston rod would not trayel 
straight line. Now start a roughing cut, 
and let’s get the job done.’ 

He was off to look at the other parts, 
He found the new piston progressing 
nicely, but the machinist with the braases 
seemed to be . 

“I think that we shall have to have 
new branses on the crankpin end,” the 
‘machinist said. 

Old Bill looked at them. ‘They were 
worn badly, and he saw that they could 


BORING BAR 
(G10 SHart) 


CO) SgRARING VALE 


0 
SGmPace Pate TUATNESS 


Setting 
eine 


‘8p the boring bar and scraping the 
Valve to mrface-plate accurney 


not be closed any more. But to wait for a 
pattern and castings for new ones would be 


Ve will babbitt the brasses,” he said. 
“Drill a number of holes up in the sides 
about 34 in. deep to hold the babbitt and 
‘then tin them well. Be sure that they are 
‘thoroughly clean before you try to tin 
‘them. Heat them on a plate over the 
forge fire hot enough to melt the solder, 
Drop some acid on and rub the solder al 
cover the inside with m stick. Make sure 
that you get all the spots tinned, Wipe all 
the loose solder off with some waste while 
the brass is still hot, and if it shows 
bright all over, you have done a good job, 
but if it shows any brass, you will have to 
work some more.” 

‘The machinist seemed to think this 
more trouble than necessary, especially 
Since he was to put holes in to hold the 
babbitt, so Old Bill went on to explain: 

“Unless we can get the babbitt united 
to the brass, we shall have trouble from 
hot boxes. The heat that is formed wil 
(Continued on page 112) 
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Ing for, wudy the 
details, 


Receiving Sets 


MAGNAVOX Pix tie: ol 
ing Sets which establish an authori- in Magnavox Reproducer $150.00 


standard of excellence for the daily 
‘enjoyment of radii 


ONG identified with the most efficient 
radio reproducing and amplifying equip- 
ment, Magnavox has developed its new Re- 
ceiving Sets under conditions insuring superior 
design, precision of manufacture, and a grat- TTRE-S is identical with TRF-S0 but 


ifyingly low cost. feels Rapedense 412500 


Exacting tests prove that the Magnavox Re- 
ceiver is not only extremely simple to operate 
but one whose daily performance will satisfy 
the most discriminating. 

© — Magnavox Radio Receivers, Vacuum Tubes, Repro- 


ducers, Power Amplifiers, and Combination Sets are 
sold by reliable dealers everywhere. 


THE (JfAGNAYOX COMPANY, Oakland, California ‘Type A and Type D—Six-vole 
New York: 350West 3st Street San Francisco: 274 Brannan Street sxorage battery ampliferand detect 
Condien Ditters: Perkins Electric Limited. Tooeto, Montreal, Wlanloce 


cor tubes with standard base $5.00 
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Watch-dogs of comfort 


HOOK Columbia Eveready Dry Batteries to 
your heat regulator and stop running up and 
down stairs all day to tend the fire. A thermo- 
stat will tell the batteries your rooms are too cold 
or too hot—then the powerful Columbia Evereadys 
will open and close the drafts: these save you 
thousands of steps. 


Columbias are an independent source of elec- 
trical energy always on the job even though all 
other power fails. In its water-proof steel case 
the Columbia Hot Shot laughs at leaky pipes, 
at dust, at dirt. Connect it with the heat regu- 
lator and say “Ha! Ha!" to cold weather and the 
coal man. Feed the furnace twice a day and let 
these powerful batteries boss the heat for you. 

Don't just ask for a “dry cell.” Ask for 
Columbia Eveready Dry Batteries by name and 
Et 100% efficiency. Columbia Eveready Dry 

jatteries are sold by electrical, hardware and 
‘auto accessory shops, marine supply dealers, 
implement dealers, garages and general stores. 
Columbia Eveready Ignitors canbe purchased 
equipped with Fahnestock spring clip binding 
posts at no extra cost to you. 

Manutsctured and guaranteed by 
NATIONAL CARBON COMPANY, Ixc. 
New York San Francisco 

(Canadian National Carbon Co, Ligited, Toronta, Ontario 


for 


ex engine ignition tractor inition 
telephone and telegraph —warting Forte ring bln 
oorbella Staging bora lighting tents 
Shaner ‘arme ‘and outbuildings 
motor boat ignition protecting bank vals —running tov 
het regulators Hlecere cocks Tae 


Old Bill Repairs an Engine 
C from page 110) 

not flow out where it can get away to the 
air if it has to travel through a layer of 
scale and dirt, But if the babbitt is what 
you might cail soldered to the brass, the 
heat will travel through as though it were 
‘one piece of metal.’ 

‘The valve next engaged his attention. 
It was progressing nicel 

“'T want this valve scraped to the sur- 
face plate so that we can save time in fit- 
ting the seat,"" Old Bill said. “If you get 
the valve perfect before you get on theseat, 
you ean save a lot of hard work, as well 
as time, and we need time, for we can't 
let the foundry lose more than one day. 
‘We shall have to hustle and re-assemble 
the engine by tomorrow noon. When you 
get the valve scraped, get the shaper 
ready to take the cylinder, and we will 


G9 sick For RUBBING IN SOLDER 


Key STEEL 
SPACER’ 


POURING THE BRASSES 


Diagram showing method of tinning the 
[Vratecn ant ining hen ith abbott etal 


plane the seat. Be sure that, you have 
tools that will get in all right.” 

After having attended to some of his 
other duties Old Bill drifted around to see 
how the boring of the cylinder was getting 
along. Jack looked worried, He had 
taken two cuts through, and had got out 
all of the worn surface, but it was still 
rough. There was a chattery place, too. 

*T have tried ‘most everything I know, 
and I can’t make the old lathe bore 
smooth,” he complained. “It seems like 
the slower I go and the finer the feed I use, 
the worse it gets!” 

“I'm not surprised,” was Old Bill's 
comment. “You have neglected the fist 
rule on doing smooth work. You have not 
taken up the slack.” 

“But I have," Jack retorted. “The 
‘center is tight, and the spindle bearing is 
tight.” . 

"That may be, but there is a lot of 
spring in the bar, and you have not taken 
that out,” Old Bill said. “Let's see the 
tool you are using. Too pointed. Grind 
it off s0 that it will be about a quarter of 
an inch flat, and bring the oilstone with 
you.” 

‘Old Bill tapped the tool out so that it 
barely touched, and then turned the bar 

(Continued om page 114) 
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Boys! Ask Dad 
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to give you the lifetime gift this Christmas 
—a wonderful Ives Electric Train 


‘OU boys will 
wreatest joys 
Seit ise eee Reese toe 
motive in front of the bright. realoie 
ean ‘There it stands, seston for, its 
at in, over, your newy-extabished 
branch of he ‘Iyer Re id ms 
tem with trackage sufficient toes 
From New York to San Franciaco, ia- 
cluding branch lines all over the country. 


‘Think of « locomotive that is an 
exact model of the gant electric loco. 
tnotiver ured on the New Yerk Central 
find other great American railroadal 
locomaive, that wil reverse ia 

really, "at, any” position on. the 
ik with ‘without being touched by hand! 

Tocmotive that etches ie own 
‘are, shunts them into sidings, o 
Sith ‘electric headlight ablaze’ and 
‘cach cariluminated--eround the track 
‘pd couplen automatically to the frome 
of the train. 


rience one of the 
‘your life when 


Ake re in the history of 
merican toy-making, a locomotive 
‘can be made to reverse, electrically. at 
will. "This operation which, heretofore, 
could be accomplished only by a mech- 


track, can now be done by 
working an electric control-ewitch 
Toeated away from the track. This 
revolutionary and exclusive Ives re- 
feature was invented by prom- 
festinghouse engineers and per- 
fected in the laboratories of the Ives 
Railway Shops. 
Ives has the most complete railroad 
garter ever devised. ‘There i an un- 
‘variety of bridges, passenger 
fand freight cars, switches, tunnels, 
stations, automatic bell signals for 
‘crossings. automatic block semaphores, 
fete. ‘These are of the latest design and 
See rus copiey of equipment wed on 
leading railroads 


‘THE IVES MANUFACTURING CORPORATION 


197 Holland Avenue 


Bridgeport, Conn. 


1 your Sispag, boc in fall 


Ives Toys make happy boys 
‘Auk Dad to give you 
onder 


tie astated 
i ole etch 
idve the complete fven line 


‘THE, IVES MANUFACTURING CORPN 


Ave, Bridgeport, Coun. 
tenon 1 ent, & Stamps ori) fr 
“iowing the 
Free cctts: leseestiven, 

fod pemenger sre aus 
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The. People’s Telephone 


‘The telephone knows no favorites. It does the bidding of 
the country store and of the city bank. It is found in the 
ranch house kitchen and in the drawing-room of the city 
mansion. Its wires penetrate the northern forest, stretch across 
the prairie, are tunneled under city streets 

‘The telephone knows no favorites. Its service to all the 
people is of the same high standard—the Bell System standard. 
‘Twenty-four hours a day it carries the voices of all. For 
the benefit of all, the long-distance circuits are kept in tune. 
Numberless discoveries and improvements developed by the 
Bell System have made the telephone more useful for all the 
people. In America, all can afford the telephone, for Bell 
‘System service is the cheapest, as well as the bes, in the world. 

The telephone knows no favorites. It is not owned in any 
one locality or by any particular group of men. It is owned 
by 350,000 stockholders, who represent a cross-section of the 
thrift of the whole country. The owners of the telephone are 
those it serves. 

Tn America to-day the 15,000,000 telephones of the Bell 
‘System contribute to the security, happiness and efficiency of 


all the people. 


AND ASSOCIATED COMPANIES. 


BELL SYSTEM 


One Policy, One System, Universal Service 


Old Bill Repairs an Engine 


tite, He could see a litle dust coming 
‘off at one corner of the tool, Old Bill 
brought the tool out of the hole and 
rubbed off this corner with the oilstone, 
He repeated the performance until the 
tool scraped from one end to the other, 
‘Then he tapped the tool out a bit more. 

“You will take too much,” Jack eau 
tioned. 

‘Old Bill smiled. “Just watch, and I will 
tell you why,” he said. 


OED BILL started tho lathe and threw 
inthefeed. He was taking more than 
‘a scrape; he was taking about .01 in,, and 
the earriage was moving pretty rapidly, 
too, Jack looked worried. He knew that 


‘a feed as you 
had,” Old Bill explained, “the tool would 
be dulled before we reached the end of 
the cut, so I put on a coarse feed to bo 
sure that the tool will be about as keen at 
the end as at the beginning. ‘That will 
insure the bore's being the same size from 


‘spring and play will be taken up, and we 
won't have to bother about the weight of 
the bar. Taking out this much puts the 
parts under some load, 00 that all of 
spring and give will be alike all around the 
bore. ‘The tool is honed so that it will 
leave a smooth and true surface. Feel it.” 

Jack felt. It was smooth, He had ex- 
pected to see big food mari, but there 
was none, and the tool was curling chips 
‘off without any chatter!” He watched it, 
fascinated, until it went out the other end, 

**Eaay, ian't it?” Old Bill asked. “Now 
caliper the bore and make sure that it is 
tthe same size at both ends, and if i all 
right, take it out and truck it over to the 
shaper that is all ready for it.” 

Old Bill presently came over to the 
shaper. ‘They had the easting hung up on 
the carriage of the shaper, and were trying 
to clamp it in place, 


‘OU are going to too much trouble, 
boys," he said. "Put a bolt through 
the center, and some paper between the 
surfaces, and that is all that you will need, 
See if the machine is level crosswi 
it is, adjust the casting so th 
your set-up is made.” 
‘machinist who was mal 
ing the new piston came over to get the 
size of the cylinder, and Old Bill could see 
in the distance the babbitt flying from 
the brasses being bored, and he knew that 
he would have the foundry’s engine ru 
ning in fine shape in time for tomorro 
heat. It was now getting along toward 
quitting time, so he went toward his 
office with the fecling of having done a 
good day's work. 


Coming Shop Features 
NOTHER “Old Bill” story by Mr. 
Elis, “Handling Rut Repair Work 
Successfully,” inschediled for early publi- 
ation, Other features include " Methods 


‘and Tools that Have Saved My Time,” 
bby EC. Fellows, and ‘How to Make the 
Most of a Drill Press,” by F. J. 
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What a Big Railroad Man 
_Says\ about Lionel 


e Boy who ownsa Lionel 
ust get all the thrill of 
erating a real railroad’, 


HAT is the statement of a man who knows the latest 
developments in railroading. 


He knows, too, that boys always want he has rally ot something of permancat 
arsiss snd oquipasent dates solts aad intng itacert sad line? 

that not oaly look like eal tains, but 
‘eperate us 


‘as real trains do. 


For 25 years Lionel has specialized i 
the manufacture of model electric 
snot mere “toys Since 1900 Lionel 


‘laminated 
is lightly higher In the Fat 


oducts have been “Standard of the West.) There are many other complete 
orld". Lionel has always pioneered in utfits to suit every purse. 
the development of electric model trains. __ Be sure to sce these wonderful trs 


in your town ac department, elecu 
sporting goods, toy or hardware stores, 


t_) Send for this Catalog 
‘rains demonstrat ie rill pat, the And don't fail to write for your cor 
mere ripe fel ot aoe frre gee 
Shucennin se “ger ene Te 
ieaiccenaee aie 
Ee 


‘When 2 fellow buys a Lionel Model 
Tas Gate, Signal Tower, 
jal railroad devices he knows that 


The LIONEL, CORPORATION 
48-52 East 21st Street . New York City 
NELELEGRIC 
arya NELELEGRIC 


Ey pester 
ee a a MULTIVOLT TRANSFORMERS 
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CELORON 


“Gee, dad, that’s a peach!” 


\HRISTMAS morning —and with 

it gifts that make the radio fan's 
hheart skip a beat or two. There are 
tubes, batteries, a tuning-coil and be- 
fide them a beautiful, glosry-black 
panel. The best part about the panel 
{that it is a Celoron panel. 


‘You can buy Celoron in black or 
mahogany finishes. These never lose 
their lustre or become discolored. 
‘They improve with age. 
Celoron has been tested and ap- 
proved by the U. 8. Navy, the U. S. 


Signal Corps, by leading radio manu- 
Dad used his old bean when he facturers, and by thousands of radio 
selected a Celoron panel. He picked fans all over the country. 


Celoron because itis a bakelite panel 
fend furnishes the insulation that deli- 
cate instruments need to give the 
best results. He knows that it doesn’t 
pay to skimp in buying a panel. 
Celoron has high dielectric strength 
‘and it is practically indestructible. 
‘You can drill, tap, saw and bore a 
Celoron panel without fear of its chip- 
ping or cracking, It is not affected by 


‘Aske your dealer to show you his 
assortment of Celoron bakelite panels. 


CELORON 
A Bakelite Panel 


Diamond State Fibre Company 
Beldgeport Pa, snd Chicago, I. 


© _imowpheric changes, and it never ‘Branches in Principal Chien 
‘softens, warps or buckles. ‘Toronto, Canada London, England, 
Diamond State Fibre Co, re 
Send for FREE booklets Please vend me without charge copies of “Get. 
Hgesthe Righe. Hogk-up. with Celeron’ cd 


SYacawood! une New Cabinee Material 
My radio dealer's mame ia 
Nene. 

Adress 


$25.00 in PRIZES nmumse 


“Buzz Boice” Makes It Easy To Do Hard Jobs 


Hundreds of operations that take loads of time Sed tots 
{inbor are aulckiy done with a 


BOICE-CRANE Pony Bench Machine > 
Witjeesornne salor a Beak Mackie, Baad samo gy 


Sc Biota Sicchinns note ene 


| Homemade Planimeter Measures 
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$4 Awards Offered for Photos 
of Ingenious Tools 


EORGE A. MOHL, a reader of 
nan Seresce, Monermuy, de- 
scribes in the article below an interes 
Sng ad ingeiounnatrament or too for 
‘measuring irregular areas 
Tt'you are a mechanic, no doubt you 
have made at some time or other an 
specially useful or unusual tool or fx: 
ture to accomplish work that could not 
be dong so easily with your regular 


Seah chances are ther wes 
nothing om the market you could 
to serve Sele veal oe 


made, and, although t may have given 

service only on a 

Probably paid for itself many times, 
made such a took acd 


For ech "photograph 
available for inh 
Screxcr Monatcy wll pay $4 


Areas of Irregular Figures 


LIKE the average engineer or drafts- 
man, I was without a planimeter for 
measuring the area of irregular figures 
such as on indieator cards, ground lay- 
outs, and engineering drawings. 

<r Why can't I make one?” asked my- 

The homemade planimeter {Mustrated 
was the result. It cost very little except 
the time and labor in making it, and yet 


ie tracing arm follows the outline. the mov 
‘tie eet automatically indicates Uhe aren 


it gives results correct to within one per 
cent of the exact area. 

‘The instrument is made mostly of 
wood. The measuring rod, however, is 
a thermometer tube with’ graduations 
spaced 14 in. apart. Upon this rod a 


steel roller revolves and slides freely. 
In_use, one arm is pivoted to the 

drawing-board and the other arm is used 

to trace the outline of the figure that is to 

be meaured. When the traci 

hhas passed around th 


point 
tline, the roller 
square inches, 


ill be glad 10 
who are inter- 


ing details and a full description. 
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‘Table ~ Talker 


hat greater gift 7 


Joy for the holidays—for all the year. Joy for 
the fellow who gets the gift—and for the fam- 
ily. Give it all—give a Table-Talker. 


You're sure of its tone. Sure that it will always 
be loud yet pleasant, because its horn is 
matched to the unit. It reproduces every word, 
every note with vivid clarity—it makes the 
joys of radio real! 


© This seat on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page $3. 


Tuere’s no gift like a watch, nothing used 
so much, consulted so often, carried so long. 


The New Yankee 
81.75 


Dependable, as always, but 

with many’ new features. of 

grace and beauty. With Radio- 
lite dial, $2.75. 


Waterbury *5*° 


A. jeweled watch for $5.50. 

12-Size; nickel case. Combines 

stamina with style. With “sile 
ver" luminous dial, $6.50. 


Reliance Gold-Filled 
‘The 7-jewel thin model Re- 


liance in a green or white M-kt 
gold-filled case. 
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Quickly Assembled Fixture for 
Turning Balls 


N TURNING balls on the ends of a 

number of small shafts recently, where 
‘no great accuracy was required, I used the 
fixture Mustrated, 

Tnto 2 pieces of 3 by 3 by in. angle 
iron a 34-in. hole was drilled and reamed 
the exact height of the lathe centers. ‘Then 
the pieces were holted to the toolpost 
holder. 

‘A piece of 1-in. cold-rolled steel 9 in. 
Jong was turned down to 34 in. in diam= 

GG xie APP HOLE 
Fy wove MULLING MACHINE 
he HO COLLARS 


Iroue 


eter for 8 in, The 34-in, end was threaded 
for about 2 in. to take two Yin, 
nuts, 

A 3é-in. hole was drilled through the 
1-in. end of this piece to take a round 
boring bar. At right angles to this hole a 
hole was drilled for a 3¢-in. setacrew. 
Another 34-in. hole was drilled through 
the threaded end to take a handle. 

Several é-in. milling-machine collars 
were slipped on the shaft between the 
angle plates to act as spacers, and the| 
angle irons were bolted to the toolpost 
holder. ‘The two nuts then were tightened, 

‘A groove was first turned in each of the 
shafts to the required depth. ‘Then the 
ball ends were turned to the proper radius 
with the special fixture. 

‘The adjustment for the radius is ob- 
tained by raising or lowering the boring. 
bar or toolbit. When once the tool is 
properly set, turning the handle is all that 
is necessary to machine a ball.—J.A. 


Tool for Removing Insulation 

Made from Hacksaw Blade 
N_ OLD machine hacksaw blade may 
‘be made into a time-saving tool for 

stripping insulation from wires, 

Cut the blade to a length of about 10 in., 
making the cuts at an angle of 15 or 20 
degrees, as shown. 


EasytoDraw Cartoons 


‘Shown in the RIGHT WAY 


Eicon tt 


(5 Lender Butding 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 


roues mar oe 
‘Then grind off the 
= teeth. Heat the 
fends and. bend 
them up for about 
34 in. When cool, 
ZL) and a blunt eut- 
H ? ting edge on each 
= of “the upturned 
edges, with the 
73} 7 beevel’ onthe out- 
HO"APROX side. 


b ‘Next, heat the 
blade in the mid-| 
dle and bend to-| 
gether until the 
ccutting edges touch; then restore the! 
temper to the tool. ‘This tool may be left! 
with straight cutting edges or holes may| 
‘be cut in the sharp edges.—S. W. B. 


er stripping iowa 
Tntion speedily 
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ger onan te Nail cow 
its of 7745 Jet ‘abo hd 


Boys— 


of building a 
Pontoon Crane 
—that works like a big one! 


‘OULDN'T it be fun to be able to build a real Pontoon Crane? You can, right now if 

you have a Meccano Outfit. ‘Think of the fun of making it all yourself and then having 

it work for you—lifting a load and swinging it just like the real crane in the picture above. 
‘And your fun never ends, for with these same parts you can build Signal Towers, Bridges, Auto- 
mobilce~anything you can think of, ‘You'll be the leader of all the boys. 


There’s no need to study with Meccano—a book filled with pictures showing just how the 
models are put together, comes with 
your Outfit. 


Meccano parts are real engineering parts in 
miniature—gears, pulleys, couplings, girders, 
plates, ete, and’ they are so strongly and 
accurately ‘made that they all fit together 
just exactly right. ‘That's why it's dead easy 
to build with Meccano but you must have 
the genuine Meccano, No 

other toy can do the same 
=no other toy is just as 
good. Every Outfit is com- 
plete—there is nothing fur- 
ther to buy—the fun begins 
at once and never ends. 


Prices of Meccano Outfits 


(00 (Instructions for 40 model) « 
0 Unstractions for 70 models) 
1. Unsiructions for 106 model) 

X (Has dleciric moter). 

2 (mseructions for 163 models) 

Ne. 3 (naracion Jor 207 model) 
ind up to $45.00 


er of mel ach Onc ld aon 
et Set ie Ml 


For saleby most department 


1 your dealer can’t sup- 
ply you, we will fill 

be peered Genceca 7 
Feceipt of price. 


Engineering for Boys (20d Adee ad 
J ae 
ees 


a 
Guy. 
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Prices Greatly Reduced 


Increased production has effected sav- 

ings in manufacturing costs that we are 

passing along to the craftsmen who 
tise levels, 

Every workman can now 

enjoy the convenience and 

‘accuracy of a genuine 

‘Sand's Aluminum Level, 

‘Once realize the light- 

Tess, permanent 

‘dependable accuracy 

‘and conve of 

‘the ‘Sand’s Alun 

‘num. models and 

you'll never tse 

‘any other. 


‘enamel bubble markings and 
Dultsin accuracy. 


Carpenters’ Pine Levels 


Every piece of wood used for a 
Sind's Level iv alr dried 


‘durable, weather- 
Droot paint 


Fully brass 
bound, and with 
bras end plates. 


Is to2e" = - $4.50 
26 to30" = = 54.75, 
No. 118—Same as above, 
plain. 
18" to24" $2.25. 26" to30"- $2.50 
At Good Hardware Stores Everywhere, 
Snd"your dealer's mere tnd’ adarecs 
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Lathe Faceplate Converted into 
a Four-Jaw Chuck 


*T.0 MAKE a common lathe faceplate 
‘more useful and to save the expense 
of a scroll chuck when there is not suffi- 
cient work to be done to warrant purchas- 
ing one, it is possible with very little ex- 
pense and a small amount of labor to turn 
a regular faceplate into a jaw chuck. 
Four short pieces of angle are required. 
‘The size and thickness depend upon the 


size of the faceplate, For an 8-in. plate 
34 by 34 in. angle, cut 1 in. 

the slots in the faceplate, 
should be heavy enough. 

‘The angle is machined on one side to fit, 
snugly into the faceplate slots. A counter- 
sunk hole is drilled into the machined leg 
of each piece to receive the bolt for fasten- 
ing the jaw to the faceplate, and a 54-in. 
hole is drilled and tapped in 'the other leg 
for the centering bolt.—F. C. 


How to Cut Gage Glasses and 
Other Glassware 


GLASS tubes, such as gage glasses, 
hhottles, and other glassware, can be 
cut ina number of different ways. The 
strength of glass lies chiefly in its outside 
coat; even to scratch this coat lowers its 
strength. One of the simplest methods 
of eausing a tube to break at a defined 
place, therefore, is to file it where the 
break is desired, using a saturated solu- 
tion of turpentine and eamphor as a 
lubricant, 

‘To maie the cutting solution for glass, 
pour the turpentine in a vessel and 
dissolve camphor in it until the solution 
is saturated, or has taken up as much as 
it will hold. 

Another method is to wrap absorbent 


| paper about the glass, allowing a space of 


14 to 3/16 in. where it is desired to cut. 
Mark this point with a file and using a 
very small, hot flame from an acetylene 
torch or similar heater, heat the exposed 
portion, at the same time moistening the 
paper with water. During this operation 
the tube should he supported in such a 
manner that it can be revolved during 
‘heating and both ends protected when the 
fracture takes place. 

‘The same result may be accomplished 
by protecting the tube on one side of the 
proposed fracture with asbestos tape, 
filing a groove and using a small wire 
bent to the circumference of the tube, 
with a projecting end for a handle. Heat 
this wire red hot, place it on the file mark 
and revolve it around in the tube to obtain 
equal heating, and then plunge the tube 
in cold water. 

‘Sharp edges remaining on the tube may 
be ground off, or a paste of emery powder 
and water may be spread on a smooth 
iron plate or a piece of glass and the tube 
rubbed on this surface —E. J. MonRissey. 
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Tobacco that says 
“Merry Christmas” 
to pipe-Smokers 


Each year a number of Edgeworth Club 
members make a practice of distributing 
their favorite tobacco among friends as a 
Christmas remembrance. In some cases 
Edgeworth happens to be the recipient's 
“steady” tobacco. In other cases the gift 
serves as an introduction to Edgeworth— 
in fact, we know of instances where it has 

created a rab- 
id member of 
the Edgeworth 
Club. 

‘To supply the 
sift spirit to 
Edgeworth at 
Christmas time 
the makers have 
provided appro- 

rite | Wrap- 
pings for the 
16-ounce gluse 
humidor” jar 
and the 8 = 
/ ounce tin. 

Each contains 

Edgeworth 

Ready- 
Rubbed. Each is packed in a good 
looking decorated gift carton printed in 
colors, Prices—$1.65 for the 16-ounce 
Jar. "The Sounce tins are 76e each, 
Please ask your tobacco dealer for the 
Edgeworth Christmas packages. If he 
will not supply you, we gladly offer the 
following service to’ y 

‘Send us $1.65 for each 16-ounce jar, and 
‘76e for each 8-ounce tin to be shipped, 
‘also a list of the names and addresses of 
those you wish to remember, together 
ith your personal greeting card for each 

We ‘will gladly attond to sending the 
Christmas Edgeworth to your friends, all 
delivery charges prepaid, 


For yourself —it’s just possible that 
YOU ATE Rot personally acquainted with 
rth. It that is $0, send your name 
nd address to Larus & Hrother Company. 
We shall be glad to send you fre samples 
<eenerous helpings both of Edgeworth 
Plug Slice and Edgeworth Ready-Nubbed. 
Stoke afew pipefuls and judge for 
yourself whether or not you wish to be- 
come a permanent member of the Eaye- 
worth Club, 

‘Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers, 
Both Edgeworth Plug Slice and Edge: 
‘worth Ready-Rubbed are packed in small, 

tized packages, in handsome 
wumidors holding a pound, and also in 
several handy incbetween sizes. 

For the free samples, Kindly address 
Larus & Brother Company, 59 South Zist, 
Street, Richmond, Va." 'If You wil alo ine 
clade "the name’ and address of your 
regular tobacco dealer, your courtesy Will, 
be appreciated. 

To Retail Tobaceo Merchants: If your 
jobber cannot supply you with Edge. 
worth, Larus & Brother Company will 
ladly’send you prepaid by parcel post 
fone or two dozen carton of any size of 
Edgeworth Plug Slice or Edgeworth 
Ready-Rubbed for the same price you 
‘would pay the jobber. 
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erts discover how 
ale cold radiators HOT 
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as neat 


to m 


Steam and Water 
cannot pass 


But the moment that steam fills the 

the valve cham- 
Hittle oat expands 
nd closes off the oat 
in up into the vent 
bt shut as long as 


present in 

tuntil the vent is closed by the pin. With 

ARID on guard, there is no chance for 
to spout 

‘ryphon pipe 


‘earn pipes, lifts the float up 


Clever contrivance costs $1.60— 
can be installed by anyone 


REMARKABLE mechanical device is now being made 

to get full heat from steam radiators. The secret of it 
lies in its ability to distinguish between air and steam, or 
air and water, and to keep the radiator constantly free 
from air without permitting the escape of the other two 
elements. Hence the name AIRID, because it rids the 
radiator of cold air. 

‘The Institute of Thermal Research in Buffalo, N.¥., worked for 
many years to perfect AIRID. They knew that it must not hiss with 
escaping steam, nor drip water. They knew that it had to be abso- 
Jutely automatic and permanently adjusted'so that noone could tamper 


with it. 
Rids radiator of cold air 


Steam, on coming into a radiator, pushes air ahead of it. Unless this 
air can escape, it forms a barrier beyond which the steam cannot 
penetrate. Thus it is possible for as much as half the radiator to be 
literally “choked” with cold air. No wonder steam radiators, equipped 
with old style air valves, won't get hot! 

AIRID rids the radiator of this cold air. Inside of A1RID’s nickel- 
plated case, is a little float which may be said to contain the brains. 
Cold air, propelled by the steam, passes around this float and out 
through a vent-hole in the top of the valve, 


SEND COUPON attach AIRID yourself 


Anyone can make a cold radiator 
hot by using the coupon below. 
ARID can be installed by hand in 
two minutes without tools. Just 
unscrew the old valve, after turn- 
ing off the steam, and insert AtRID 
into the same hole, screwingiit tignt. 


‘Then turn on the steam, and 
watch AIRID work. The difference 


will surprise you. Your radiator becomes hot almost 
immediately. And the total cost is only $1.60. 


Made and guaranteed by 


AMERICAN RADIATOR COMPANY 


Year after year, AIRID will go 
on making your radiator hot. It 
saves the cost of extra fuel that 
you might otherwise burn in try- 
ing to force the fire for more 
steam pressure. It saves bills for 
re-decorating made necessary by 
escaping steam and dripping 
water, It saves the wear and 
tear on nerves, caused by hiss- 
ing and sputtering, 


Send this coupon .7~ 


Sold at all heating and plumbing shops 


ae 
“ 2 
Tam enclosing $1.60 for an 
re AimiD Air Valve to make my 
77 coldest radiator hot. 
va 


AIR-VALVES 


with $1.60— ea sais 
TODAY are 


1607 Elmwood Ave, 
Bastia, NX 


© This seal on radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 32. 


RADIO 
PLIERS 


Insure Perfect Connections 


HIS Plier, drop forged 


steel, full” polished, _ will 
form accurately the terminals 
or loops on Radio Wire and 
Bus-bar. 

One Jaw, as shown in illus- 
tration, is of double barrel con- 
struction having two diameters 
for forming loops to slip over 
6-32 and 8-32 screws. 

It is also equipped with wire 
cutter. 


Radio Socket 
Wrench No.l 


For ura on Radio and Electrical anvembly 


Aeecee 


consists of handle and five interchange- 
able wekets, four for 


‘and one for Knurled Nuts. 
Each set packed in individual box. 


Write for teaflet on Worth 
le Tools for Radio work. 


The Peck, Stow & Wilcox Co. 
Southington.ComUSA. 
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Drilling Long Holes through 


Rods and Small Stock | 


JN, DRILLING holes through stock of | 
small diameter, I find the method of | 
drilling from both ends saves much time. | 
To do this on the drill press, a short bolt 
is ground to a| 
point and fastened | 
to the drill-press | 


| 
CentER table. A. center 
Seu pune held in the | 
L dill chuck is used 
to bring the spin- | 
dle in line with 
== WORK this point. 
‘Alter the pieces 
_+-20xr cnoine have been centered | 
Tron? on both ends, they 
are drilled halfway 


through and then 
turned over and 
drilled from the 
other end. The 
piece rests on the 
lower center and is held with a wrench 
for small Inthe dog. The same method is 
also used in drilling on a lathe.— 
F. J, Winwet, Cincinnati, Ohio. 


How work la cen 
tered before deilng 


Wire Rack Keeps Blueprints | 
Flat and Accessible 

ON CONSTRUCTION joe where fre- 

quent relerence to drawings is neces- 
sary, It is awkward to handle the blue- 
prints if they are kept rolled up, as is the 
tusual custom. ‘They also are torn or mis- 
placed easily. One contractor has found 
the simple arrangement shown below to 


Auer MAILED 
ae er) 


‘Any Bupa in the st may be pulled 
(ot for reference or removed entirely 


be of great value as a time-saver and in 
keeping the prints in good condition. 

‘Wire is used to form a rack by stretch- 
ing it across the workroom as shown. 
Each print is nailed between two thin, 
narrow strips of wood. By means of wire 
hooks attached to the wooden strips, the 
prints are hung over the wires. Instead of 
the slats, patent clothespins may be used. 
8. H. SaMvELs, Oakland, Calif. 


Keeping Track of Small Drills | 
in the Toolerib | 
HANDY drill rooucweens 
block for the 
toolerib, which 
makes it easy to 
keep account of 
the drills, can be 
made from s hard~ 
wood Block. It is 
fumed as. shown 
and drilled to receive the various drills 
Opposite each drill hole is placed a small 
nail or hook for the workman's tool check. 
‘This drill block saves both time and drills. 
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Clearness 
Indistinctness 


HERE is no reason why the wonderful 
‘music now being broadcast should not 
ome to you clear, distinct, and mellow— 
instead of blurred, indistinct, or crude. 
N& X gives you a means of hearing brond- 


| Every tone, high and low, is clear and natural, 


‘The Reason for This New Clearness 


mas 
ets 


{ise wiv ut forte name of nearby 
‘Three Fascinating Folders 


AiZin, Phones the Paow Are All Talking 


‘Senda potcrd forthe flder You  ¥ most ater: 


TH, GOLSCHMIDT CORPORATION 


1 & JK Joocted, Loudspeater 
Type W. Laon 


See page 33. 
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500 TOYS FOR 


PF with powerful 


el lectite motor 


made 
ew “Rreetor 


ite 
fran 


[New features af the 1924 New Erector 
‘Girders, Steam Shovel, Dredging 


POPULAR SCIENCE MONTHLY 


The greatest thrill you ever had! 


“Five hundred toys in one” 
You ners crt q 
88 Seer eect hae 
ser tis oan ce set 
ae 
rite, 
it a gee 
“our en, 


4. ¢. GILUERT COMPANY 
Sia Gute Ave. ew Haven, Conn. 


en heme Sn 2c, ix the 246 page Book cay, worth 
sue) Seetbege oe fi Tenodele me 
SE LS tice Bieter the World's Grestee Construction 
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Peest 


eS 


16” x8’ South Bend Quick Change Gear Lathe 
Price, $198.00 


SOUTH BEND [ATHES 
31,000 IN USE — 


$25.00 in PRIZES 


Home Protection 


"See top of page 10 in front 
of book for details. 


A Kit of 
Twenty High Grade Tools! 
WATCH, Dad's eve eam when be opens it 
‘Chrnemas marning 
calgittlorany man! Ten 
‘efetonin enourh for mont Sept 
by tha word's argent prodscers of tol Rtas 
Soh peced'a G180 Garton wrap 


Rios Ute Rosia ic 
It your dealer hasn't them tll vs bia name, 
Selita etree mown and we wil Se ak 
Souare suppl. 

The Vichek Tool Compan: 
sodtaueerh Street Cleveland, Odio 


ViCHEK TOOLS 
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Spacing Rod Simplifies Work 
| of Drilling Die Cores 


| DUE MAKERS well know that drilling 

‘ut the core of a die isa tedious oper- 
tion. Unless the holes are drilled close 
together, the core will not come out 
| easily. In drilling these small holes it is a | 
common occurrence to have the drill run 
| into the hole next to it, sometimes break- 
| ing’ the drill or leaving the hole partly 
drilled, 

A simple kink I 
have’ been using 
for x number of 
years overcomes 
this diticulty” and 
allows the holes to 
be drilled closely | 
together. Take a 
piece of steel th 
bize of the drill and 
bend it an shown | 
‘so that the short end will drop into the 
first hole when the long end is in the 
second hole. 

‘To start with, dill the first two holes in 
the usual way, and after that use the bent 
rod. The long pin prevents the drill from 
running into the hole next to it, When 
the drilling is done in this way, the core 
may be removed easily by tapping it. with 
| a hammer.—Cuartes Kucuen, Phila- 
| delphia, Pa. 

Spring Winding Lathe Toot 
Tae Te Phy conve we 
easily made “and 

oes not take up 

much "room In a 

toolchest. It is 

simply a piece of 

flat steel with a V- 

‘shaped cut in one 
end and ain 
plug “fastened as 

Shown at right, 

‘The plug provided with a hole 
| through which the wire is threaded and 

another hole is drilled for the same 

Purpose at an angle near the handle, ‘The 

wooden handle may be borrowed from a 

file that is not in use. 


‘Winding « spring 


Protecting Hose Lines 


A, FIRE hose used in» manufucturing 
plant for washing certain material 
from a pit was abraded by the edge of a 
manhole through which it had to be 
passed. ‘This wear 
was obviated by 
slipping a section 
of automobile tire 
about 18 in, long 
over the hove at 
the point where it 
passed over the 
manhole edge, 
‘The same idea 
may be used for 
lawn of garden hose by placing a piece 
of bicycle tire at the point where the 
hose passes around a corner of the house 
or over a wall or window-sill.—S.B. | 


‘A sor talk on Grinding Methods, by 
H. L. Wheeler, will appear in an early 
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EMCRAFD | 


gl 
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How to bea 
Boy Chemist! 


How to Start Your Own Chemistry Club 
and Work Wonderful Experiments with Your 
Own Chemical Laboratory 


HEMICAL experimenting is the most fascinating fun you 
ever had. You can perform hundreds of interesting and 
al chemical experiments that will s 
ving the problems of You 


ime sccure reliable and helpful knowled 

ting science there is today—the Science of Ch 
all with a CHEN at 
Shee 


Five Fine @EMCRAFD Outfits 


No. 0-75c, No. 1-$1.50, No, 2-$2.50, No. 3-$5.00, No.4-$10.00 


eT 


(3) THe Porter CueMicaL Company 
154 rors Protucts Put Scence at Your Service 
127 Washington St, Hagerstown, Md. 
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You Need This 


aka ee 


Tae Yiihs 


Here's one tool that every. man who 

fixes things ought to have in his personal 
It's as necessary ‘round the house, 

car, of farm as scissors to a barber. 


Be sure you get a TRIMO. 

several superior features of des 
ted in ‘the above: ilustrat 

your asurance thai wil ack the 
oughest jobs and do them better and 
caster than any other wrench, And 
by fae the cheapest wren 
Bry he omg ram en er 
2s wellasall other parts are replaceable 
when Worn. and Gan ‘be ‘obtained at 
= cost at any hardware store, 

e pipe wrench approved by: the 
Pophiad ence Tntitte of Standards 
7p" wrench that you'll be proud to 
own. "Your dealer has it in all sizes 
nest on TRIMO. 


Trimont Mfg. Co. 
Roxbury, Mass. 


TRIMO 
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Timing an Auto Ignition System 


GNITION timing 
and engine timing, 


month, are two distinct 
operations. Ignition timing refers to the 
proper setting of the contact-breaker 
arrangement (commutator or timer in 
tthe case of the Ford), while engine timing, 
which was discussed last month, refers to 
the opening and closing of the valves. 

In valve timing, work is done with the 
piston in cylinder No. 1 on the end of the 
echaust stroke, the exhaust valve just 
closing and the intake valve just opening. 
One complete turn of the engine crank- 
shaft and flywheel will bring piston No. 1 
on top dead center again; but this is the 
compression stroke. It is the one used for 
timing the spark to the engine. 

‘The reader is familiar with the four- 
stroke eycle of the four-cycle engine, 
First comes intake 


fn the second or up 
stroke of the piston. 
At that point (upper 
dead center com- 
pression stroke) the 
‘spark oceurs and the 
charge is fired. 

‘The third stroke is 
the power stroke in 
which the piston is 
driven down, and 
the fourth stroke is 
the one in which the 
up-coming piston 
drives the burned 
gases before it. Thus 
we have intake, 
compreasion, power, 
exhaust, ima con- 
tinuous’ chain of 


oii En ) 
Ceevetfourstokes fro 
i 


each. These things 
are mentioned here 
because it is no easy 
for the owner to get 
into the habit of 
thinking that all 
that is necemary is 
to get piston No. 1 
on top dead center and then set the igni- 
tion to it. Piston No. 1 must be on top 
dead center, but on the compression and 
not on the exhaust stroke. 

In timing ignition, the motorist first 
should turn the engine over until at the 
end of the exhaust stroke the exhaust 
valve closes and the intake valve starts to 
‘open, ‘The operation of the valves is 
watched by noting the action of the valve 
lifters (remove the cover plate if neces 
sary). One full turn of the crankshaft 
‘then will bring the piston to the end of the 
compression stroke and the engine should 
be stopped with the piston on exact top 
dead center. 

If the cylinder head is off, this is easy, 
because the movement of the piston is 
visible. If the cylinder head is not off the 
‘engine, the spark plug should be removed 
and a wire inserted to rest on the piston 
top. If the spark plug is set to one side 


Principal, Automoti 
as mentioned last Schoo! Cincinnati 


of the piston, make an 
indicator such as the 
one illustrated and in- 
sertit in the spark-plug 
hole in such a way that the stick is held in 
an upright position and rigid, The 
pointer then indicates very accurately 
top dead center. Of course, if the 
markings on the flywheel for top dead 
center are known to be right and they are 
readily accessible, they should be used for 
top dead center location. 

With this most important point care- 
fully located, turn the engine forward 
‘until the piston has dropped 1/64 in. in the 
cylinder, or the flywheel has traveled 
through’ 5 degrees. Allow the engine to 
rest in that position and remove the dis- 
tributor cap. Set the manual control on 
the steering ear so that the lever is in 
‘spark-retarded position, 

Note whether the 
‘contact points with- 
in the distributor or 
igniter head have 
‘opened or broken, oF 
whether they are 
about to break. If 
they are found to be 
just on the point of 
‘opening or ready to 
‘open, the setting of 
the cam should not 
bbe changed. If they 
are not close to their 
Proper position, it 
will be necessary to 
Toosen the litle 
screw in the center 
of the igniter shaft 
and raise the cam 
that, operates the 
breaker arm off the 
tapered end of the 
shaft so that it is 
pomsible to turn it freely, 

‘Next, bring this cam forward until it 
fs in a position just about to open the 
contact points and lock it in position by 
setting the serew back snug. While 
doing this work, it will be necessary to 
remove all backlash or lost motion from 
the igniter shaft by turning the shaft 
backward (against the direction of rota- 
tion) and maintain it in that position 
‘until the eam is locked. 

‘Another point where trouble may be 
experienced by the ear owner is that in 
setting the igniter to break properly, it is 
adjusted so that the high-tension spark or 
jump spark sled to the wrong cylinder 

avoid this mistake, it is always worth 
wilde to maintain ‘the aetiogn fet 
described until the rotor is replaced in the 
igniter and the distributor cap held in 
place, when it may be noted whether the 
‘outer end of the rotor, with its brass or 
carbon brush, is under or in contact with 
‘the copper segment or point that has a 
‘wire running to cylinder No. 1. 

If this is correct, the timing is complete 
and accurate, unless other wires are of 
the head, in which case it will be necessary. 
to run the successive wires from the dis- 
tributor head to the successive cylinders 
of the engine in their firing order. 

(Continued on page 128) 
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he G Greater - 


Mi NEUTHRODYNE 


| EAGLE 


Model B 5-Tubes 
Price $175 


eth thas iv ven a. belt 
Tec mpl (8 Es 
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Washing Photographic Prints 


ASHING photograph 
Ww Deine son thar al ot ce 


the “hypo” oF fixing so 
is rinsed away, presents a 
not pos i 
. masher. A | 
print-washer can be made 
cheaply, however, by plucing 
a specially prepared hose on 
the water tap in the lavatory. 
Obtain a Sin, — 


length of rub- 24-Vole“B-“Storage 
ber hose, cost- fees 

ing 5 cents, at 

the drug-store. 


Fit a cork in 
fone end and 


13§ in. above 


file you 
can do any job | ike" “| 


ry muntotiaeiowee | itt Set Berea 
wea vats Bons | hae ue 

All-Work File, the lavatory bowl, which should be three- 

Tee a [erent tae eer 

as rm the water flowing out of the incision in the 


|) ofthe ile, ts your hand, gives it y 
J) youpertectcostrototinessreke | hose will cause all prints placed in the 


ini ’makes fling easy. water to rotate rapidy, The waste water | 
No handle to bay— overflows down the drainpipe. 
I} 20 handle to toeen0 Prints can be washed in an average of | 
) handle to tara in your 15 minutes, with « saving of a hall | _uqr——ueee——l 
hind “and. ruin’ your hour over other methods. —-K. B. M. 
‘work and temper. NG AN A 
Dig the abesil promote ‘Timing an Ignition System “Some p aa 
injury, fe your pocket (Continued from page 126) | 
and fe fine for your tool box, ‘The beginner sometimes has the idea 


Fite ls 10inchestong, Winch | that the eylinders starting from the first 
‘idee _dust the size thatismost | ong fire in order. This is never true. A 
gee four-cylinder engine may fire 1-3-4-2, or 

PLUMB 1-2-4-8, but never 1-2-3-4, Sixes may 
have a number of firing orders, and this 
‘must be learned on occasion. It is usually 


All-Work’ File | “Thee Senin “varktone of the Z 


with above methods, especially with reference . " 
(onwsektns ethinconay | tothe cosruction ofthe igniter ‘These | | INnovation of the Year 


Tt has two faces; double cur | ®A"Rot be given here, but the underlying | ONE PIECE STATOR 
(course on one aide for font | Prielble it the same. The spark, when | Apnled for 
‘work, singlecut(fine)on other | the manual control is in retarded position, EXCLUSIVE and 
Sartaramiessnashese | mae be made to oneur (hy propery st! aN 

ting the breaker) at a pont frm 8 to 10 Tene ea: 


‘Twofitesin one, with forged x 
handle and sheath. degrees past top dead center, compression 


stroke, and the spark thus obtained must 

For your pocket, your toot i 

kit, your shop and your car, | be led from the distributor head to the sr | 
oNEND 


proper cylinder, and other and succeeding zs 
at yourdealer’s | sparks to their proper cylinders in turn. PEATRAS yee at 
‘or by mail 


ginny 
page yee 

doe Went of Rocky Mts. EBSeSMETAL END 
Don't put off getting this 


‘GS eed cv Low Price 
file, ast the one you need for wen aleray a9 Stee 
every kind of work. 


me 


Coming Workshop Articl 
ON. ‘THE Home Workshop schedule ASK YOUR DEALER! 
: 100% GUARANTEED 

ie for Laeratare 
U. S. TOOL COMPANY, INC. 
12] Mechanic St, Newark, N.J. 


Mist tee te te 


Tool Cases 


for early publication are: Steer 
ing ‘and How to Avoid Them: 
Creular’ Picture-Frame: 


ie 
the next mall 


FAYETTE R. PLUMB, Ic. 
4812 James Street Philedelsa 


and Shears; Building an Aerial Mast 


that Requires no Guy Wires Old 
Requires no Guy Pipe 


tive Bird Houses, Turning Of = Cas 
Water-Heater from a Distance, snd 
How to Cut an Arched Opening 


DOUBLE LiFe & 
Ered Ankfor bootie, 
“Built for Service” 
Ths Palle Lambo Ca Santen, Oe 
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Unique Tuning Unit Saves 
Space in Radio Set 
By Kenneth M. Swezey 
OCCASIONALLY a radio receiving set 
is wanted that is especially compact 
or one that has adjustments simple enough 
for a child to manipulate. As there is 


little latitude for erowding together the 
detector or amplifier sections, and these 
parts require few adjustments, the com- 


pact 
porated in the tuning un 

‘The tuning apparatus ilh 
both requirements nicely, is inexpensive, 
and is easily constructed. 

First, obtain a variable condenser hav- 
{ing a maximum eapacity of from 00026 to 
.0005 mfd. Tt should be of the type ha 
ing a single-plate Vernier attachment 
the rear that is operated by varying a 
‘small knob in the eenter of the dial. From 
this the Vernier plates should be removed 
and in place of the original shaft a longer 


7o minus 
PuMent 


t ane 
~ Nagauens. note 
\, RANELES Se 
ve Tumws not 5 C.¢ wae 
Details and wiring diagram of special tuner 


114 in. past the rear bearing. 

‘Thread about 14 in. of each end of this 
shaft, one end for the Vernier knob and 
the other for a couple of nuts and a 


spider-web form, 
‘The coil that goes on this shaft is the 
tickler. It should be wound on a spider- 


SIMOND 


SPECIAL HAND SAW 


Guaranteed to file more hand 
saws faster and more econom- 
ically than most other files 
now being manufactured. 
Made by the makers of the 
well-known Simonds Saws 
and Machine Knives, and 
backed by an experience of 
nearly a century in making 
the finest kind of cutting edges 
from tempered steel. Made in 
5%4",6" and 7’ sizes, 


There's a 
SIMONDS 
file for 
every 
filing 
Purpose 


If your dealer cannot supply 
you, write direct mentioning 
© his name. 

SIMONDS SAW AND STEEL COMPANY 


"TheSewMakers” Fitchburg, Mass, Established 1832 
Branch Offcesin Principal Cities 
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A 
Christmas Offer 


Made Only to the Friends of 


Porutar Science Montaty 


WW OU2D it not be grand to have some good 
friend tell you that your Christmas presents 
this year would cost you nothing? That you could go 
far as you liked” in your Christmas purchases 
with no worry whatever about paying the bills? 


For You 


For Giving a 

little time to 

Poruar Science 
Monraty 


If you are one of the many readers of POPULAR 
SCIENCE MONTHLY who find this magazine inter- 
esting and useful, who feel that they could not do 
without it, then we know that you will be glad to 
tell a few friends that you like “Popular Science” 
and that you want them to read it too. 

We have a plan we should like to tell you about, a 
plan by which we shall be glad to pay you Five 
Dollars, if you will undertakeafew hours, work for us. 
And if you can devote more than a few hours to 
our plan, you can make many times the first five 
dollars. 

Won't you write your address on the coupon below 
and send it to us today? We will explain the 
plan to you by return mail. 


‘SIGN THIS COUPON TODAY: 


POPULAR SCIENCE MONTHLY, 
250 Fourth Ave., New York, N.Y. 

Gentlemen: 

Please tell me about your plan by which I can earn $5.00. 


Name. eee 
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Wall Grille near Ceiling Aids 
Hot-Air Circulation 


'HE home builder who has located the 
register for his pipeless furnace in a 
central hall close to the living-room door 
cften finds ‘the living-room. to. be. the 
coldest part of the bungalow. 
|The heat rises rapidly to the cviling 
into a “pocket” higher than the door 
opening. "Then the heated alr’ floats 
toward the back of the hall and drifts 


‘A grille between two rooms improves the 
Ieatingeticcncy of a pipeens furnace sytem 


through open doors where no strong cur 
rent of rising hot air prevents its entrance, 

‘This difficulty may be overcome by 

fan ornamental grille of heavy 
tin enameled to match the woodwork, It 
in set in the wall between the living-room 
and hall as near the celling as porsible.— 
A. May HoLapay, San José, Calif, 


Unique Tuning Unit 
(Continued from page 129) 
‘web form 3 in. in diameter—43 turns of 
No, 26 s.c.c. or enameled wire. A nut on 
the condenser side and a very thin nut on 
the other side will hold the coil securely 
to the shaft. Instead of the former 
rotary motion of the vernier, the 
‘shaft moves in and out, 

When this coil is in place, the con- 
denser and tickler unit may be mounted 
on a panel in the usual manner, 

Next come the primary and secondary 
coils. ‘These are both wound on 83(- oF 
33¢in. spider-web forms. The primary 
coil consists of 12 turns of No. 18 8.0.0. wire 
and the secondary, of 60 turns of No. 26 
‘enameled wire. 

‘The mounting for these two coils is in 
the form of a bracket made as shown 
from a strip of brass. A machine screw 
passes through them, with a nut between 
to separate them about 3 in. 

‘The bracket should be fastened to the 
sub-bate at a point that allows the tickler 
coil, at its full extension, to come as close 
‘as possible to the secondary coil without 
actually touching. The secondary coil 
faces toward the condenser, and the 
primary toward the rear of the b: 

In operation this arrangement is sim- 
plicity itself. The primary is aperiodi 
and responds equally well over the ordi- 
nary band of broadcast wave lengths. 
‘The secondary is tuned entirely by the 
variable condenser. When the tuning 
has been accomplished, the proper amount 
of regeneration may be obtained by mov- 
ing the tickler coil in and out. Finally, a 
slight readjustment is made of the secon- 
dary condenser and the tickler. 

‘The unit may be connected with any 
vacuum-tube detector and audiofre- 


quency amplifier. 
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How to Construct a Press for 
Your Tennis Racquet 


INTER. evenings provide an. op- 

portunity for making and repairing 
sporting equipment and doing the odd 
{obs the outdoor man or boy is not so apt 
to undertake at other times of the year. 
‘ne useful piece of equipment that may 
be made is @ tennis press. 


Any light-weight wood 1( in. wide by 
44 in, thiek will do. ‘The one shown was 
made from the towel-rack of an old ash 


washstand. 
‘As the press is 
composed of two 


frames, one for each side of the racquet, 
cut six pieces 114 in, long and two 534 in. 
Jong. Next, construct a small miter-box 
of three pieces of wood; make one angle 
naweut of 38 and another of 53 degrees, 
using a protractor for the purpose. 

‘The 38-degree joints are at the lower 
ends in the illustration and the 63-degree 
Joints at the top. Assemble the frames 
‘on the bench, and, with the aid of a vise, 
make a saweut in the 
edge of the wood at each 
corner so that the alit 
in, long. Keys 
‘oF pieces cut 
from wood from fruit 
baskets are inserted in 
the slits. See that they 
fit snugly. 

Spread glue evenly at 
the joints, and insert the bits of thin 
wood into the saw euts. Work quickly if 
you are using hot glue. 

‘Allow several hours for the glue to set. 
‘Trim off surplus wood, and round corners, 
neatly. Plane lightly if there are any 
inequalities in the it of the joints. Finish 
with sandpaper. 

Bore holes in each corner to aecommo- 
date tin. bolts of }(-in. diameter, Use 
bolts with round heads and wingnuts that 
serew down on washers to save the wood. 
‘Austin G. Tenure, Toronto, Can. 


Method of using 
corner frame keys 


Merry-Go-Round Furnishes Fun 
Continued from page 96) 

screw. ‘The pole should be left overnight 

to that it will be frozen in solidly. 

Mount a 12-(t-long plank on top ofthe 
wheel and fasten a Tope at each end to 
Told the seats, ‘These are built of 2 by 4 
in, by 12 fe. pieces held about 1 ft. apart 
by four short pieces arranged a shown. 
Tun the ends of the ropes through holes 
tored near the ends of each aeat and knot 
on the under side, 

“A little axle grease for the wheel bearing 
will help, and the friction ean be reduced 
Turther by the use of a large iron washer 
between wheel hub and post top. 

‘While the device is intended for turning, 
it ean be made to oscillate if the cont 
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I'm nota 
mind reader 


but [have 

a suspicion 
that Someone 
in your home 
would like 


a Corona for 
Christmas/ 


machine the world hi 


ever seen. 
Talk Corona over with your family 
today. See if some face (perhaps your 


own!) doesn’t light up at the thought of 
a Corona for Christmas! 


Now three models 


‘The New CORONA. FOUR with stand+ 
ard office keyboard, $60. 


XC CORONA, 90 character machine for 
forcign language or technical writing, $55. 


CORONA THREE, the original Personal 
‘Writing Machine, $50. 


There's a Corona dealer near yous 


‘This is the New 
CORONA FOUR 
with standard 
office keyboard. 
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Why it is Better 
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fats 


jh Geka aaesciae 


Loox ae this ilustration— 
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see for 


Za Soounan Txreaes son Tainanabei CO. 
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deral 


‘With Our Free Course of Instruction You Can 


oe in3 er wis 


UCILAGE and paste are 80 con- 

stantly used that one quite often 
finds the supply has run out just when it 
is most needed. It is a simple matter, 
however, to make up a jar of adhesive 
from materials that are or should be in 
the chemical cabinet of every reader of 
this column, 

Gum tragacanth is excellent for making 
mucilage, as it has great adhesive proper- 
ties and also is cheap. One ounce of this 
gum is sufficient to make a quart or more, 
depending upon the consistency of th 
paste desired. 

Place a of powdered gum in 
large bottle. Add 14 cup denatured aleo- 
hol and mix thoroughly. Care should be 
taken to break up all lumps. ‘The entire 
gum should 
be in avery. 
fine powder. 
‘Then add 44 
cup water 


and stir. A | 
thick paste |p 
results. If [pt 
too thick, IP] 
thin with} = 

cold) water, "| 


ade “frown 
ila, ico 


Another mucilage can be made by dis- 
solving 1 teaspoon of gum arabic in 34 cup 
of water, adding 5 or 6 drops of glycerine. 

If desired, these gums may be mixed, 
but there is very little advantage over the 
jqums used individually and it is not 
recommended. 

‘The above pastes are acid free and 
therefore are adapted for mounting photo- 
graphic prints, for which a glue free from 
chemicals must be employed. This does 
not mean that this paste is restricted for 
this purpose; it can be used wheraver 
paste of any character is to be employed. 

At times it becomes necessary to write 
‘on glass, especially on bottles kept in the 
home workshop. This is accomplished 
most conveniently with a specially pre- 
pared ink. Dissolve rounded tea- 
spoonful of shellac in 7 teaspoons of 
alcohol. ‘Then dissolve in another glass 1 
teaspoon borax in 8 teaspoons of water. 
‘When both have dissolved, pour the borax 
solution carefully into’ the alcoholic 
‘shellac, stirring continually. This darkens 
the shellac solution. 

Now add any dye to color the liquid, 

(Continued on page 133) 
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Home Workshop Chemistry 
(Continued from page 132) 

but first try a small quantity, about a 
‘teaspoonful, to see if the resulting color 
will be dark enough. Such dye as rubber- 
stamp ink can be used, and if this is not 
available, it is possible to use the lead of 
an indelible pencil. This lead will dis- 
folve in the quid and dye i sufiletly 

Apply the ink with either pen or brush. 
‘The result will be a ground-giass effect in 
the color of the dye employed. 

‘To remove a rusted machine screw from 
metal parts, put a little oil on the screw. 
Heat a long iron wire over an alcohol 
burner or other heater to red heat and 
hold the wire on the screw head for a 
minute or two, Let the serew cool, adding 
more ol if all has evaporated. When cold, 
the screw usually can be removed with 
ease. If it still refuses to loosen, heat 
gain and apply more oll. This is one of 
the best and quickest methods of remov~ 
ing rusted machine serews. 


“Catch ‘Em Alive” Game 
(Continued from poge 96) 

like stage scenery. ‘This is to prevent the 
catchers from seeing the flying objects 
until they are well in the a 

‘The objects may be light celluloid balls, 
shuttlecocks or light birds or flies made 
of wood and wire, Their varying weights 
will give diferent rates and directions of 
flight, thus adding to the excitement. 
Each butterfly net is a ring of wire about 


Flat mouretrape of springs taken frm them 
fre used to shoot the ebject Into the air 


G in. in diameter, which is fastened to a 
light handle and covered with a small net. 

‘To play the game, one person pulls the 
‘mouse-trap springs down until the eatches 
engage them, places the objects in the 
holes, and springs the traps, one at a time, 
by pulling the strings, ‘The strings should 
be bunched together so that the players 
will not know which trap is to be sprung. 


NOTHER ingenious and amusing 
derterty-—has been designed. by 
than derterity—has ‘been design 
Captain McCann. How to make if 
Will be" cold in the January issue’ of 
Porutam Scumxch MONTHLY. 
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General Motors 
Trucks 


Strength for the Hardest Task 


In every line of hauling where super-strength is needed, 
GMC trucks are to be found upon the hardest jobs. 


Not alone because GMC trucks are designed and built to 
rform faithfully or because they are proving daily their 
fitness to assume the heaviest labors— 


But also bee: truck buyers realize the additional 
strength which every GMC has behind it— 
The strength provided by the experience of its builders * 


combined with the resources of General Motors — the 
world’s largest automotive corporation. 


GENERAL MOTORS TRUCK COMPANY 
‘Division of General Motors Corporation 
PONTIAC. MICHIGAN 
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Super-Het for Christmas 


Build it yourself 
and save money , 59. 


‘© matter what you expect from a receiver— 
whether distance, volume, selectivity, or 
clarity—the wonderful “Super-Het” will 

give it to you. This receiving set will make 
“next-door neighbors” of broadcasting stations 
from the Atlantic to the Pacific. 

Now everybody can afford to own the famous 
“Super-Het” all radio fans are talking about. 
How? By building it yourself. Marvelous as 
fre the results you can secure from the “Super- 
Het,” the circuit is easy to build. 

In the RECEPTRAD Kit, in the illustration 
above are the essential parts for a “Super-Het” 
Set, with ibaptise instructions for making, and 
simple, follow blue-prints. This RE- 
CEPTRAD Kit can be bought direct from your 
dealer or by mail for the remarkably low price of 
$53.50. Or if you prefer a smaller Kit, containing 
only the most essential parts, we have one for $33. 
Either set will operate a loudspeaker on an outdoor, 
indoor, or loop aerial. 

All parts in this RECEPTRAD Kit have been approved 
by the Porutan Scrence Ivsr1rute oF STANDARDS. 

‘You will get more fun out of building the "Super Het” Set 
than ‘buying a “ready-made” set—and because you know 
fatimately the working part of the st, you will get better 

Buy a RECEPTRAD “Super-Het” Kit today and have 
the fun of building it yourself—and save a lot of money. 


AD) ECEPTOR eee 
® RADIO RECEPTOR(O no 
59 Bank Street New York City $90 Soesea.""* 


‘Gentlemen: 
Please send me the Super-Heterodyne Manual by Vietor Greiff, E.E. 

Tenclose 50. 

Name. 

‘Adress 


Setting Up Your Christmas Tree 
(Conténsed from page 91) 


the paper is wet, but will be almost indis- 
tinguishable beneath the coating of plas- 
ter after it has hardened. Indeed, there 
will be just enough printing visible to give 
the grayish tone of weather-worn rocks. 
‘The more time you spend in shaping crags, 
peaks and other mountain formations, the 
more realistic the mountain will be. ‘The 
| effect will be enhanced by lighting the 
model 0 the rocks will project strong 

Care should be taken to conceal with, 
rocks and boulders the edges of the pan 
containing the water pool. Small stones 
may be scattered in the foreground and 
used for ballast for the railroad track. 

‘Trees may be made in several ways. 
Pieces of sponge dipped in green paint 
thinned with turpentine to the consistency 
of stain, make excellent trees and brush, 
Sticks may be fastened to sponges for 
tree-trunks. 

Another form of a toy tree is made 
by whittling shavings on all sides of a 
stick, from one end to within an inch o 
two of the other, leaving all intact except 
those at the end, which should be cut off 


to make a pointed tip. Whittle the other 
‘end of the stick round for the tree trunk. 
‘The homemade trees and brush are 
illustrated in the accompanying diagram, 

‘The mountain model would be incom= 
plete without Santa Clauss cabin. Use a 
‘candy box for this. Fasten two pieces of 
cardboard to its top to form a gable roof, 
and fil in the gable ends with triangular 
pieces of cardboard. Use pieces of grape- 

is-elory vine, or any small 

teres for the wall lags and stick chimney, 
Coat the cardboard walls with glue, except, 
at the doors and windows, and lay up the 
twigs in log-cabin fashion. Details of the 
cabin also are shown 

Throw a pioneer bridge across a chasm 
{for a foot trail crossing, as suggested in 
the upper photograph on page $1. Make 
this of tree branches with smaller pieces 
for handrails and supports (see the di 
gram above). And do not forget to put 
up a telephone wire on poles, and to rig 
up a radio aerial, that Santa Claus may 
have communication with the world. 

‘A few small animals such as can be 
purchased in novelty stores may be 

(Continued on page 133) 
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Improving Hot-Air Furnace 
Pipes that Do Not Draw 


MOST hott heating systems have at 
Teast one pipe that does not seem to 
| draw heat to the same extent as the other 
pipes. Such a pipe may be improved by 
txtending it into the hotair bonnet so 
that it reaches over the center of the fur 
hace radiator and gets a greater propor- 
tion of heat than the other pipes. 

"To provide sich an extension, remove 
the pipe at the easing and form what Ieall 


(EET-METAL ROLL 
Re HOTAIR PIPE 


PIPE EXTENSION 
OVER HEAT CENTER, 


‘Twa hottie pipe extenaions, one for pipe 
Pada ng armani nnd 


A *thiet” from a piece of tin 20 by 28 in. 
Tt should be small enough in diameter to 
lip through the pipe collar. Cut off the 
hottom of it wt an angle, as shown, and 
fasten it with wire, to hold it in shape. 
‘Then insert It in the collar with the open 
side over the furnace casting. Replace the 
main pipe, fastening the joint solidly and 
covering it with asbestos paper. 

‘The circulation of air from a so-called 
pipeless furnace ean be improved in the 
Torning, when the house is cold, by 
placing a rolled-up tube of metal about 
18 in, high over the warm air or central 
portion of the floor register. This carries 
the hot air higher iu the room and creates 

CW. HUMERTZ, 


‘more rapid circulation 


Sandpaper Roll for Lathe 


VERY one who works with a wood: 

uring lathe: knows the time and 
trouble hat an eave by puting end 
per on h round piece of wood hd Tet- 
ee ting the lathe do 
the work, The 
Problem of how to 
Ettach the sheet of 
Sandpaper to. the 
‘rood vies bees 
Koved in my own 
tase by the method 
‘Mustrated, All thu is necemary ato tura 
the wood, suw out & wedge, and bore and 
countersink three ‘screw holes. Wrap 
the sandpaper around the block, putting 
the, ends lt the Brooves’ then sorew tie 
wedge in places J. 


Setting Up Your Christmas Tree 
(Continued from page 154) 


stood here and there among the rocks, 
and Santa Claus himself may be on the 
trail to his eabin. Goldfish in the pool will 
keep its surface in ripples. 

‘While itis well to lay the railroad tracks 
in the early stage of construction, to make 
certain that the tunnel openings are eor- 
rectly placed, the electrical connections 
should be left until the last. ‘The trans- 
former or batteries may be concealed 
within the mountain, but it will be better 
to have them, as well as the starting 
switch, exposed at the back of the 
model, 


© This seal on a 


Let Iver Johnson 
Be Your Santa Claus 


AS, 1, Johmon Bicycle—just_ what 
‘brother OF sister wants! 


‘The Iver Johnson Truss-Bridge con- 


‘Pushing up ils, or through sand. 
‘iso made ia Drop Bar models. 

‘The high carbon seamless steel tubing 
used in Iver Jobnuon frames and forks has & 
tense’ etrength of 90,000, pounds to. the 
Square inch” Fork crowna, cranks, fork: 
fids, handlebar stems, scat posts, and 
other parts are of genuine drop-forgings 
made ih our own plant. 

Iver Johnson Bicycles are made to ft all 


rubbed, and all nickel plating over copper. 
Best guaranteed equipment. 


Iver Johnson Single and 
Double Barrel Shot Guns 


Something that will give father or brother 
fy 

Tre Jeimoon 
shoe Gals tn variour gauge, bert lenge 
tnd svodel, including the Matted Top Rb 
Sind the 410, Also Double Barrel Hater” 
ieee Sect Gunes Al made i the care, 
Sovough ‘Teer Johann way —they ase 
Srcurate, hard hiting, dependable guns for 

ie tend sovice 


AnIver Johnson Velocipede 


Loads of safe fun for any little boy: 
or girl. Built by the same skilled 
‘mechanics that make the Iver John- 


son Bicycle, Vital parts drop-forged; front 
faxle bearings in a forged, hardened, ground 
‘tee Houing dh doce away with all pro. 

‘screws and. nuts.” Flush joints 
Sroutett ‘and full one inch rubber cushion 


Beets ki) ewes han WHEL aed 
‘enamel, either red or blue with white head; 
full nickel fork: all nickel plating over cop= 
per. Extra number of heavy spokes elimi. 
hates all spoke trouble. “Other mechanical 
innovations make the Iver Johnson “Amer- 
fca'e best liked Velocipede.’ 


An Iver Johnson Revolver 


Always a sensible gift for home protection. 
‘The famous "Hammer the Hammer" Safety 
Revalver-allpiano. wire coiled. spring, 
het tee pstve cylinder stop ace 
rate nine ped, insures atraight 
‘hooting and maximum velocity. 
torre mar nag mpd 
theta, nd 36 cove Isa end enmnere 
{eae models with Regular, Perfect Rubber, 
Beat or Western, Walnit gripe: Barrel 
lengths, from two to six inches inclusive, 


Send for Free Eooklets 
Seal AS asc se doves Tae Jon 


IVER JOHNSON'S 
ARMS & CYCLE WORKS 
5 River Street, Fitchburg, Mass. 
sox Wa se. 
San Peanclaco: 717 Marker St. 


New York: 
151 Chambers St. 


IVER JOHNSON 


BICYCLES 


| VELOCIPEDES 
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REVOLVERS 
SHOT GUNS 


ce ie sa Ison Lap to 

make things, for 1 

who is busy with mtr 

for the amateur or pro- 

< fone, relat baste 
mas gift ¢ 

Klein's? ae 


Drop in to see your hard- 
ware dealer — he has 
complete stock of Klein's, 
one of the many patterns 
will just fit the friend you 
wish to remember 


If he likes tools, he will 
recognize the trademark. 
‘They are the kind of pliers 
he would be glad to own! 


2220 BELMONT AVENUE 
eiieaca, ite cS) 


om CLE Naess 


Frequenry leaks 
i tanks are 
never noticed. Only 
when a water-bill of 
$25 or more arrives, is there a hurry-up 
call for the plumber. 

Much expense, both for water and for 
plumbers, can be avoided if the home- 
‘owner will learn how the “innards” of a 
toilet tank operate and go to the trouble 
of making the repairs himself. Most 
plumbers are glad enough to have you do 
such jobs yourself, as in these days of 
intensive building, they do not find these 
tinor repair jobs especially profitable. 

‘The one way to make sure that the 
toilets in your home are not Jeaking is to 
give them a thorough examination. Put 
Your ear down near the tank of each one 
and listen. If you 
hear a murmur, it 
means there is a 
Teak. 

"The rod with the 
ound copper float 
‘on its end, “which 
you see extending 
‘acroms the tank when 
Yyoulift off the cover, 
sometimes gets out 
of adjustment | 30 
that it falls to shut 
off the inflow valve 
before the water in 
the tank reaches the 
top of the overflow 
tube. As a result, 
there is a slow, con 
stant drainage of 
‘water. 

‘To remedy this, 
bend down just a 


INTAKE VALVE 5 


type require 


F ittle the rod to 


which the copper float is attached. This 
should be done carefully by bending the 
rod in the middle when holding it in both 
hands. Do not attempt to bend the rod 
by grasping the copper float, as you 
simply will twist it loose. If necessary, 
you can unscrew the float first. Next, 
unscrew the rod itself, then lay the rod on. 
the floor and hold half of it with your 
foot while you bend it up. 

‘The effect you seck is, of course, to 
make the float rest a little lower down in 
the tank so that it will shut down on the 
incoming water a little sooner. There 
should be 14 or 1 in. between the surface 
of the water when the tank is full and the 
top of the overflow pipe. 

Tt is not necessary to shut off the water 
before making this adjustment. 

Undoubtedly the greatest single source 
of trouble in toilet tanks is the rubber 
ball that is supposed to close the outlet 
of the tank. It often swells or gets hard, 
which prevents its making a tight seat 
with the rim of the flash valve. 

‘You can find out whether the ball is 


‘OvERFLOW TUBE 
} 


= fh certs. 


Few repairs to. flush tank of this 


defective by feeling it. Also look into the 
bowl of the closet and see if there is a 
dribbling of water. If so, you have 
learned why your water-bills are un- 
reasonably high. 

If the ball seems defective or is old and 
‘worn-looking, the cheap and effective 
remedy is a new one, which can be pur 
‘chased from any plumber for less than 
dollar. There also is on the market at 
$1.25 a pure gum tank-ball of different 
design from the ‘ordinary variety. This 
patented mushroom ball is of heavy, pure 
rubber, and is guaranteed for three years, 

‘The’ tank-ball should be unscrewed 
from the rod or ‘‘stem” to which it is 
attached, You may find the thread so 
corroded that it breaks when you start to 
unscrew the ball. If 90, get a new rod 

along with a new 
ball, It will cost 
only a few cents, , 
A phosphor bronse 
tank-ball stem, 
‘which will not cor: 
rode 1s soon as the 
commoner kind, in 
worth getting, 

A third frequent 
ease of leaks. is 
that when the toilet 
fs flushed, the rubs 
ber ball “does not 
Arop back into cor- 
rect porition, but 
rests a little off 
center and does not 
‘completely close the 
outlet. ‘This fre« 
quentiy is due to 
the guide-arm's 
being slightly out of 
alinement with the 
center of the flush valve. ‘The remedy is 
to loosen with a knife-blade or.other thin 
strip of steel (there is no room to operate 
1 screwdriver) the screw that holds the 
‘quide-arm on the overflow tube. After 
Joosening this screw, rotate the guide- 
arm until the stem and ball are exactly 
‘over the center of the flush valve. 

‘A fourth danger spot to examine for 
leaks is the foot of the 1-in, brass over- 
flow tube previously mentioned. ‘This 
tube has a fine thread on its lower end, 
‘where it is screwed into an outlet leading 
into the flush pipe. Corrosion often 
starts a leak in the thin metal where this 
thread is exposed to the water. 

‘Test the condition of the overflow tube 
by seeing if itis firm. Sometimes a slight 
twist will cause it to break off at the 
bottom because the threaded part is 
eaten half away. In ease it is defective, 
‘anew tube is to be obtained at your 
plumber's for about 60 cents. The usual 
size is 1 by 11 in., but it is safer to 
measure the old pipe or take it to the 
plumber to be matched. ‘There is now on 


plumber services 


(Continued on page 137, 
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‘The Shipshape Home 
(Continued from page 1 
the market an overflow tube made of 
hard rubber, which will” not corrode 
If the tube breaks at the bottom, the 
remaining fragment of threaded pipe must 
be got out of the socket into which it is 


serewed, ‘This is not hard to do, as the 
corroded metal is soft and pliable. Care 
must be taken, of course, not to ° 


the thread into which you want to 
the new tube, ‘The guide-arm attach 
to the overflow tube must be removed 
before you can male this replacement 

Tf any leaks you discover ure not 
ocated in one of the places mentioned, by 
all means call a plumber rather than 
leave them unattendey 


Press or cupb 
made by leaving 
space between the 
studing when the room was lathed and 
plastered, It measures 4 by 4 ft. and is 
the depth of the 2 by 4 in. studding. 
‘There are five shelves each side of the 
conter studing 

fand the outside 
fs trimmed with 
ceasing just ns are 
the doors and 
windows, ‘The 
back and shelves 
are covered with 
ofleloth, White 
curtains make it 
Took dainty.—Ms. Jonny CLARKSON 


‘A maxoy thing for 
the shipshap 


All that is 
needed is u length of stout wire; this will 
have to be about 26 in. long to hold 10 oF 
12 brushes. One end ia turned up for 
about 1 in, to makes hook. Eight inches 

point the 
nt at an 
tangle of about 60 
agrees, and 8 
ther a similar 
bend is made, The 
end of the wire is 
then bent a trifle to 
hold in the hook at 
the other end, 

A hole slightly 
larger than the wire 
is drilled in each drush about 14 in, from 
the end of the handle, so that the brushes 
ean be Tun on the wire and hung up. 


Wires’ no method 
hax been provided 
for shutting off th 
sgarden-hose sill-cock 
to prevent its freesing in cold weather, 
ig well to turn aff the water temporar 
disconnect the pipe 

that Ieads. through 
the foundation, and 
plug it. If the water 
Tine is the usual yacen 
Yin. pipe, an old FY 
mutomobile spark: 
phig may be used as a plug. In the spring 
the sill-cock and connecting pipe can be 
replaced readily.—O. M. A. 


© This seal on a radio or tool 
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| ATKINS S) 


"SAWS Better Saw 
for Every Use 


‘OU will find in the world. 
famous Atkins line, a per: 
fect saw for every purpose, in 
| cutting wood or metal. Hand 
saws, circular saws, band saws, 
cross-cut saws, hack saws and 
blades, metal-cutting machines, 
meat Saws, pruning saws, drag. 
saws, buck saws, and many 
other kinds of saws and tools. 
Atkins Saws are backed by 
three hundred years of fine saw 
making. The Atkins trade-mark 
identifies the world famous saws, 
built to the highest standards of 
accuracy, quality and value. 


Cut Faster—Easier 


Only Atkins Saws are made of 
“Silver Steel’—Atkins Special 
formula. That's why they héld 
their edge better, need less fitting, 
and stay shorp longer. 
0 look for the nam 
ith 
shown 
Fere, ask your hardware dealer about it 
Feil pladly point out why an "Atkins" 
in the better maw for you to buy—why 
it cuts faster ives ou 
sme real dolla 


These Books—FREE 


“Saw Sense,” “Saws in the Shop.” 
“Mill Saws” and “Saws on the Farm’ 
sre valuable booklets filed with infor 
mation cm sayen and their use. We'll be 
lad to send you any of them, Just 
‘mail us the coupon —NOW, 


cs) 
E. C, Atkins & Co., Inc. 


Eat, 1857 indi, 


Caculae Save 


E,C. ATKINS & C0, INC. 
Dept. D-20 
INDIANAPOLIS, IND, 

Send me the booklet T have 
clued below 
“Saw Sense” 
1D Stee im the Shop" 
(© “ews on the Paes” 
© “3 Sou” 


Treat Them Like 
Growing Things | 


Machines may be “dead 
metal”. or they may be in 
a state of growth, 


You can make them grow in use- 
fulness, in capacity for work. You 
ean check up their actions and 
correct their faults, with the help 
of a Veeder Counter. 

Whatever makes for better or 
wors: in machine development, 
hous up in the preduction-count. 
Whatever results frem change or 
experiment, goes down for your 
guidance—on a 


COUNTER 


‘The small Revolution Counter be- 
low registers one for a revolution 
reconding 


the c 
tracts, Price $200, (Ca #5 

Ray Rateht Count, reer 
reciprocating. movements of mall’ ma 
‘ele s200 


‘The Revolution Set-Back Counter 
below records the output of the 
machines where & shaftrevoltion 
fates an operation 


Sestak fo fom any fir by 
tung noe wou. Sep wih 
from Pour, to. ten, fgurew 

Gired, Price with four, Squre-whels 
Se oarated. $1000—mubpet to de 
count. Cut less than one-half size. Set- 
Back Rotary Ratchet Counter, to Loy 
reve, $1050" 


‘Page book, entirely free. 


The Veeder Mfg. Co. 


44 Sargeant St. Hartford, Conn. | 


‘The Shipshape Home 
(Continued from pore 137 
Very few home 
owners would tole- 
ate a broken win- 
dow of a glass panel 
| removed from an outside door, yet many 
homes have unprotected windows and 
| doors with many ‘crevices. ‘The open 
ings may be inconspicuous, but they add 
to the fuel bill and detract from the 
family’s comfort, Only plumbers can tell | 
| how many pipes burst every winter be- | 
cause of cold drafts of air from ill-fitting 
‘Windows and doors, 
‘The work of weather-etripping a house 


is far from difficult unless some of the 


special patent metal weather-trips are 
| used, when a skilled worker and special 
| tools’ are needed. Luckily the home 
worker can obtain good results with the 
| simpler types of weather-strips. 
| Combined wood-and-felt and wood-and- 
| rubber strips, metal-and-rubber strips, 
| and flexible rubber and felt 1 
| common varieties that can be 
at hardwarestores. Preference and price 
overn the type selected, but all are good 
it properly applied. Indeed, the ingenious 
home-owner can make ‘up. weather- 
stripping in an emergency from other 
material, if he wishes, 
‘One of the best improvised weather- 
strips that the writer has seen was an ap- 


@O 
pown! 


Only $1.00! ‘The balance 
ineany Sata 


Wack Bi Ere he 
for FREE Book 


Mei Cour Gt. cop o the book FREE 


vies apd watch alten 
free Chala ler today 


plication of canvas and cotton rope, Mlus- 
trated in Fig. 1. Strips of canvas 224 in. 
‘wide were folded over a rope core made of 
soft cotton string. ‘These were fastened 
with brass tacks spaced 2 in. apart. The 
strips then were painted with linseed oil 
(Continued on page 159) 


PATENTS 


rrourrneas aseeeo “er eee 
bce eae acentstity 


WATSON E. COLEMAN, Patent Lawyer 
G44 G Street N. W., Washington, D.C. 
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‘The Shipshape Home 

sued from page 138) 
| and lead. ‘This made durable, neat, and 
| extremely serviceable insulation. 

‘In another instance a home-owner who 
had difficulty in obtaining weather-strips 
that would be effective at the lower edges 
‘of the doors, cut some strips of rubber 
from old automobile inner tubes. These 
‘were folded and tacked on, the rubber 
forming a cushion-like inclosure. ‘This 
proved so satisfactory that the owner 
Substituted the homemade weather-strip- 
ping throughout the house. 

‘There are a few points to remember in 
applying the simpler types of weather- 
stripping mentioned above. At the bot- 
tom of doors it is preferable to place the 
strip on the outside edge of the door, if 
possible, but if the door swings in the 
strip often has to be placed on the inside 
0 as not to interfere with closing the 
door. ‘The side strips for the door are 
placed on the door-stops. 

If the inside stops of a common double- 
hung window-sash ure fitted tightly 
‘enough agninst the lower sash—and they 
ean be removed easily and made tight— 


pping around the lower sash. 
ever, a strip on the outside of the bottom 
rail of the lower sash is sometimes de- 
sirable and is especially so with the 
easement type of window, 

‘At the junction of the upper and lower 
sash, there is usually no need for weather~ 
strip, if the eatch is adjusted to pull the 
rashes close together. If necessary, 
ingle thickness of felt or rubber may’ be 
placed on the beveled inside face of the 
‘meeting rail of the upper sash, 

Where weather-strip is mainly neces- 
sary on windows is around the sides and 
top of the upper sash on the outsi 
Weather-strip made with felt should not 
‘be nailed so as to press too snugly against 
the window, as it may swell. 

‘The careful worker will ind it advisable 
to tack on weather-strips at first in a few 
places and then move the windows up and 
down before nailing the strips solidly. 

‘The value of weather-stripping depends 
upon the care taken in fitting it, and even. 
the cheapest grades of commercial strips 
cor improvised strips can be made to ex- 
clude the cold.—G..A. Lvens. 


i Dollars for Ideas 


I KEEPING your home 
shipshape, you often hit upon 
ingenious, labor- 
| saving and money-savin: 

If you will describe, in not 
more than 200 words. each of 
our ingenious keeping - the - 
ome - shipshape methods, we 
| wal pay $2 for every one pub- 
lished. Include a pencil sketch 
or photograph to illustrate the 
idea, if possible, and address 
your letter to the Home Work- 
‘shop Editor, Porutar Science. 
Mowruty, 250 Fourth Avenue, 
New York. 


Les 


£ MUST call for help in 
cour endeavor to explain 
just what we mean by 
GAROD Power. If you 
ime NEW! _ want to begin to under- 

4 a stand Power as applied to 
lence oe GAROD, you cannot do 
better than consult Noah 
Webster and carefully 
analyze his synonyms for 
the word. But—even this 
master of words has fallen 
short when it comes to 
accurately defining the 


POWER of GAROD. 


Garod Power is: 
POWER-to produce great volume 
POWER—to bring in distant stations 
POWER—to work through local 

‘ations 
POWER—to moderate or intensify 
volume 


POWER—to render the original 
ty of tone transmuted 
POWER=to select your program 
POWER—«o get the best out of the 
program 


Georgian Model $400 Garod Model V $195 Garod RAF Model 135 
“Pierured Above) 


Made by Te GAROD Corporation 
132 Pacise Seret Newark, N-J- 
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Artistic Gifts Made from 

Photo Printing Paper 

By Kenneth B. Murray 

ABTistic gifts made in the home 
‘workshop may be enhanced in many 
cases with the aid of photographie print- 
ing paper so treated that it has the ap- 

pearance of shiny, fine grained marble. 
‘The paper is made by printing in the 
ordinary way, using as a negative a piece 
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of thin red tinue paper. An exposure of 
five of 10 seconde ts mufiient. ‘The red 
tissue has tiny holes in it, invisible to the 
a f naked eye. ‘The light’ passes through 
IK 3 these holes and gives the marble effect to 
Cee) i ops the printing paper. Development is made 

in the umual manner. 

Figure 1 illustrates a bookmark of 
double-weight paper prepared in this way. 
In Fig. 2 is shown how the ornamental 
paper obtained 
by this method 
a be pa to 

sop tack Gentreis't wil oy tno tat or 8 phote- 

a ft for sa photor 
re Ld : 

eraph 

fle the red tse 
sue has a hole 
the size of the 
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TheVest Pocket & so: on ||| Sartiareseccemm seta || A 
Vest Pocket intent | | SS a | P| Secieet 
BOOKKEEPER st teesset | | wteeee ee nna! GY ore a oe 


"A novelty in the way of 
a silhouette eut from the 


a 
m 
wn 


with short cuts Sell 
in figures and complete instructions FROM F/ 


for the correct keeping of books of ae neat : 
: Seas ferer SX | paper and pasted on a Christmas package 

accounts, A working model adapted sewaweses | penerandp 

to the novice and business mam, by oss fora eee 


By using double-weight paper and rein- 
forcing it with cardboard, x pretty deske 
clock can be made, as in Fig. 4. A picture 
of the donor is printed on the paper at 

| thesame time the marblelike effect ia pro- 

(Continued on poge 141) 


M. Payne; 160 pages, size 3'x 6 
inches, $1,00 postpaic 


Be 
‘f 
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Pullman Dining Alcove Built | 
from Home Workshop Blueprint | 


‘ining alcove made by 16-year-old John Mitchell 
from” Home” Workshop Biveprine No 33 | 
SING Porvtar Science Moxtuny’s 
Blueprint No. 33 as a guide, John 
Mitchell, of Point Pleasant, N. J., who is 
only 16 years old, built the Pullman dining 
alcove illustrated above. He writes: 


‘ae many use 
from it during. my rect ‘i 
{atm 10 Years of nae nnd tend high schon 
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> 


thegift the whole . 
ily will en| 


‘Those who read L. Porter Moore's | fact 


article last month on built-in features | 
‘and wish to construct a modern breakfast 
corner will save time and money by | 
obtaining this blueprint.. 


‘This month's new blueprint is the sim- | § 


plified bookease illustrated on page 92. 


Complete List of Blueprints 
AN, ‘one of the blueprints listed 
‘below. can be obtained, from 
PoruLaR Scrmncn Monty for 26 
cents, ‘The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. | 

Blueprint Service Dept. 
Popular Seience Monthl 
50 Fourth Avenue, 


few York 


NTLEMEN: 
‘Send methe blueprint, orblueprints, 
T have underlined below, for which 
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AGENTS 100%, PROFIT 
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21 N. Peoria St., 
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Light Folding Table Built to 
Give Long Service 
THs folding table for card-playing or 
| occasional use, may be built of clear 
pine, basswood or’ one of the more ex- 

pensive cabinet woods, 
‘The top is 34 by 23 in. by 8 ft, with 
| rounded corners. “On the under side a 
| frame is fastened by means of flat-head 
‘wood screws. The frame requires two 
| strips, 36 by 13¢ in, by 8 ft which are 


‘This useful ttle table may be stored 
Pamall space, me the legy fold inward 


connected 1 in. from each end by two 


cross members, 3 by 134 by 20 in, 

‘The four legs are turned to the dimen- 
sions shown from 13j-in, square stock, 
Each pair is connected by a strip 14 by 8 
by 18 in. ‘They are fastened to the top 
by means of table hinges or other extra 


SSS 
|p —Bies bi 5 se) 


NAIL HOLES TARGER THAN WAILS 


‘Top and front views of the table and 
Geile of the wooden spring catch 


wide and heavy hinges, although ordinary 
butt hinges will serve. 

Located centrally on the under side of 
the top is a block to which a strip of ash, 
5/16 by 1 by 82 in,, is fastened. This, 
strip serves as a spring to prevent the 
legs from collapsing when extended. 
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How to Make an Attractive 
Burlap-Covered Screen 


LTHOUGH the screen illustrated be- 

‘ow is simple in construction, it may 
‘be placed alongside the best commercial 
furniture. Mahogany, walnut or cherry 
may be used, as the builder desires, 

"The stock’ should be finished 34 in. 
thick. First, make the six side members, 
each having’a length of 5 ft. 6 in. and a 
width of 134 in. The six end rails are each 
174 in, long and 134 in, wide. This 
allows a tenon 34 in. long on each end of 
the rails. 

Each frame is assembled with a good 
grade of liquid glue. They are hinged 
together with six double-acting sereen 


‘The Gnished sereen snd details of the con- 
ruction ‘ot the ter aod inner frames 


hinges, which are to be obtained at any’ 
well-stocked hardware store. ‘The frames 
fare finished in shellac and wax, or var- 
nished, as preferred, 

‘The burlap covering is tacked to frames 
of spruce or similar wood, which are made 
to fit inside the outer frames. Details in 
the accompanying illustration show how 
the corners and cross members are joined. 
‘The outside dimensions should be slightly 
less than the inside dimensions of the 
outer frames. ‘They are fastened together 
only with glue and nails, as the covering 
‘material gives additional strength. 

‘These inner frames are covered on both 
sides with burlap or other material, fas- 
tened with small carpet tacks, and then 
are held in place by means of flat head 
brass wood screws, which pass through 
the rails of the outer frames—W. J. E. 
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First-Class Saxophonists make big money, and the work 
is easy and pleasant. You might easily become a wizard 
like Tom Brown, of the famous Six Brown Brothers or 
Ross Gorman, Saxophonist with Paul Whiteman, Or 
you might be ‘a great record-maker like Clyde Doerr or 
Bennie Krueger or Joseph €. Smith. $100 to $500 weekly 
is not unusual for musicians of such ability to earn. 


Talk About Fun! There is always a good time for the 


BUES 
eC lone 
SAXOPHONE 


player. It’s the ideal instrument for social entertain- 
ment. It is a key to social popularity. At parties, every- 
where, the Saxophone player is the center of attraction. 


Easy to Play - Easy to Pay 
The Saxophone is the easiest Three lessons sent free with the 


of allinstrumentstoplay. You 
don’t have to “study” the Sax- 
ophone as you do other instru- 


ments. ere's no practice 
drudgery. You don't have to 
be “talented.” 


In a week you 


can play popular 


instrument start you. 
Besides being so easy to play - 
we make it very easy to pa’ rf 

one of these Buescher Saxo- 
phones with our simple plan of 
deferred payments. Play and 
earn while you pay. 


BUESCHER BAND INSTRUMENT CO. 
Ezerything in Band and Orchestra Instruments 
340 Buescher Block, Elkhart, Ind. 


FREE Trocacaes Rand Inmtrumeng Co 
Butacher Bice 


ae a 
‘Saxophone Book 1 = 


Indiana 
| (pcaeraaige ar apie irampalraanleets 1 

=Veryinteresting. Tellsall 

about the various 

Busecher 
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Do 
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yeu Know the Real Facts? 


,, ZENITH, Kennedy, Radiodyne, Pathe, Ultra- 
a dyne, Murdock, Howard, Ozarka, Michigan, 

‘Music, Pfanstichl, “Phoenix,” Andrews, Malone 
Lemon, Audiola, Gates, Globe, Harmony, Hart- 
man, Odell-Ferry, Peerless, Saal, Duck's DeLuxe 
and many other makers of national prominence— 
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Spinning the Container Solves 


Novel Four-Ball Puzzle 


"To PLACE the four balls of this puzsle 
in the four very shallow holes is an 
amusing problem. ‘The natural way is 
to incline the cone, so that the balls can 
be placed one at a time. You will soon 
find, however, that you eannot succeed 
along those lines, for placing the second 


after exhaustive tests of all transformers—are 
using Thordarsons as standard equipment! 

Can you imagine these famous builders of sets 
that range in price up to hundreds of dollars, 
jeopardizing the tone quality of their instruments 
with anything short of the best amplification? 
Of course not! And that is why they all use 
Thordarsons. Superiority proved! 

Follow the lead of the leaders—build or replace 
with Thordarsons or buy Thordarson-equipped 
sets. All dealers can now supply you. Audio 
frequency types in three ratios: 2-1, $5; 34-1, $43 
6-1, $4.50. Power Amplifying (for push-pull cir- 
cuits), pair $13. Write for latest literature. 


THORDARSON 


AMPLIFYIN 
Standard on the majority of quatity sets 


Unconditionally Guaranteed by 
‘THORDARSON, 


oe Chica 


HAND 
Sewn 


4-4 sree BALLS 
RECESSES 
4-34) 


! 


ball causes the first to roll out of its recess, 
The trick is to spin the cone like a top. 
‘The cone is turned from dry wood and 
recess is cut in the top for a celluloid 
disk. ‘The best way of holding the 
latter is to cut a ring from thin brass and 
fasten it with six small wood screws, 
A lead filling must be provided to make 
@ | the cone spin well. A ole 4 in in 
diameter and 134 in. deep in drilied in the 
CO. | center, and melted is poured in to a 
ysaxexs | depth ‘of about 54 in, ‘The hole is then 
closed with a wooden plug. ‘The balls 
are from an old ball bearing.—C. A. 0. 


Small First Aid Lancet Made 


HH 


i 


IMPORTE 


For your home shop! 


PARKS fr 
SPANISH LEATHER noc PE inn 
at great Savings $225 | type for 
“a froma and ied to the hae therm 


<== greens 
as ean Pi eS 
workmans 
ce entirely hand sewn 
faa vu mu 
and marked “Spai S 


‘We are exclusive im- 


porters for U.S. This is | 

s iS > 
: s 

ERE on chard voter 


for the small shop. Sturdy, How the point of the damning needle is sharp 
fase and truc. "The biggest Hate coed ad sessed wit fre before 
woodworker ever built. Saw table 


which gives a keen penetrating and 
cutting edge. A cork pushed on the eye 
fend serves as a handle. 

Before using such a needle, sterilize the 
point by holding it in the flame of a gas 
jet or match —J. R. 


has Sin. rip and cross-cut saw, and 
‘cin. jointer and borer. You can 
‘choose from "these extra attach- 
ments: band saw; shaper; sander; 
lathe; and motor. ‘Send for Bulletin 
C-Siand complete Parks catalog. 


SAVE TIME— 
‘ORDER NOW! 
Back. 


Mey 
Orie. WEPAY POSTAGE 


For mending small cracks in steam 
Ue Bbigegeeeloces gerd pier! 
bales Demonte eve «oot 
Paap eae 
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Constructing a Toy Motor from 
Junk-Box Parts 


WO electric magnets, obtained from 

‘an old door-bell, and a battery 
furnish the power that turns the armature 
of this simple toy electrie motor of unique 
design. When the circuit is closed, the 
magnets attract soft iron bars or rods, 
which are firmly fastened to two wheels 


circuit is broken or interrupted as the bar 
"proaches the magnet in such » way that 
the 

causing the rotation of the shaft. 

‘The shaft carries eight of these iron 
bars, and also eight contact points, which 
are nothing more than short bolts. The 
current leading into the magnets is con- 


‘Old bell magnets and discarded coy parte 
were wed in making this electric’ motor 


nected with one pole of the battery. ‘The 
‘other pole of the magnets is brought to the 
metal upright that carries the shaft. 

Insulated by a piece of wood, a metal 
farm rises above the shaft, ‘To this arm is 
fastened a wire so that it makes and 
breaks contact with the bolts as they pass 
by. ‘The remaining pole of the battery is 
connected with this arm. 

‘The current flows through the magnets 
‘when the iron bar is just above them; but 
when the bar is in line with the magnets, 
the current is broken, Momentum turns 
the shaft past the dead point and contact, 
is again made between the wire and the 
next bolt-head. ‘This allows the current 
to flow through the magnets and they 
attract the next bar. ‘The current flows 
only for an instant oF so, just long enough 
to attract the nearest iron bar, whereupon 
it breaks until the next bar is attracted. 
Any battery or door-bell or toy trans- 
former giving six volts will run this little 
motor—E. B. 


Cork Tips Prevent Chair Legs 
from Scratching Floor 
Cork tips on chair legs will 

protect varnished or waxed 
floors from unsightly scratches, 
‘At the same time the corks make 
the chair relatively noiseless. 
"To attach the corks, bore a 
hole 34 in. deep in the bottom of 
each chair leg. Fit into the hole 
either an ordinary bottle cork or 
a rubber stopper, allowing it to project 1/ 
jn. or more. One set of corks will last 
many months and when they are worn 
down, it is a simple matter to replace 
them’—K. B. M. 


taken from a toy construction set. The | 


jars are attracted in succession, thus | 


, Figer ] 


Electrical and Mechanical 


TRAIN ILLUSTRATED ABOVE 


ct eyny N.Y. C. Electric Lecomative 
PRN al tlc tied 


Ne 1307 — rs 
pa Begigar 


po ? 
Bisieesaftrach. Lencih of rain tt aches-rirach MF tnchen Price, delivered, 826.00 


The World’s Fastest Train! 
'HERE it po! WOW—What a pick-up!! 


“Hey slow it Bill—there’s a curve ahead!” shouts 

Pinkey the new American Flyer fireman. Bill doesn't move 
—the American Flyer roars on—hits the curve gaining speed all the 
time—its again on the straightaway speeding and roaring towards 
the first stop. 

“Stop it Bill! We pick up the mail here,” cries Pinkey as he 
looked anxiously ahead, 


“All right Pink.” 

Bill the Engineer figures just where he wants to stop in order to pick up the 

smail—he shuts off the power—the American Flyer slows down and comes to 
ood sn wthor the alightet gn of far ox sakes : 

“ALL ABOARD!" 


OFF AGAIN! 


No, 1221—Fiecite Fagin, with henlight,§ laches: 3 double-vck ere, 64 lnchea, If pieces of 


trek Aemanhore, satan, inne; tieoust tad rec connection. enh an aches 


Aperiegn Fiver 2--Mechapical Bains, with brake and piston rode 6 inches, tender, 4 
\peasenee’ fechas eae‘ lncheg gga carb eg done: Wo paces och 
Pac cizeres WISASE ene ann, Ss fachen Price $208 


mictean ents 
soos] 

If your Toy Dealer hasn't got the 

Soda nes eee ced 

pr en es 

‘ourfts postpaid on receipt of price 


American Flyer Mfg. Co. 2297 SQUTEGALSTED St: 
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~ Put that 20% saving in dollars and 
cents, Figure it up on the amount you 
spent for coal last year. Add up how 
‘much a 20% coal siving means to you 
over a five or ten year period—and you'll 
decide that. the inexpensive CROWN 
Fuel Saver is worth while investigating. 


‘Money Retunded 

‘The CROWN guarantee js absolute, 
‘Attach this amazing coatsaver and 
hheat-producer to the Teed door of your 
heating plant and you must make an 
actual saving in fuel of at least 20% —or 
Your, money wil be, refunded without 
Question, 20% is the minimum coal. 
saving possible with the. CRO 
ome users obtain yearly savings of 30% 
others as much as 50% 


The CROWN burns “smoke”, 
Creates Intense heat 

‘The CROWN Fuel Saver_ma 
canly bolted to the feed door of 
freatlng plant. It works automatically, 
Drovidlog by means of natural daft, an 

supply of preheated ar over 
the fuel bed. "Thia pre-heated air ignites 
tnd turne into heat nearly all the gases 


be 


any 


Coal-Saving 


to every user of the CROWN uel Saver 
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Qt least 2O%- 


Guaranteed 


Csmoke”) that usually escape up the 
shimaey. (See istration) The results 
‘slow ire, a tremendous increase in heat 
{and a corresponding reduction in smoke, 


a 
ha 
CROWN FUEL SAVER CO. 
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Paris isting the Coal 


wats 
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AMERICAN BOY SCROLL SAW 


Ws Easy to Bail Things 
‘When You Ue This Sow 


‘Yogi ke ease, 


& 


OXO.GAS, the cheapest, cleanest, mott efficient fel known 

to acience is made from Kerosene or distillat 

ai. Burns with a pure blue flame of high heating inte 
silently as ety gas. Over a milion 


AGENTS 
WANTED, secnciosstl oper to horeneniy exper 
Patatinn ned. 

GLORIA LIGHT COMPANY 
403-12N.May Street =~ 


FURNACES 
RANGES 


tnd many other 
purposes 


‘and air, mostly 


Chicago, Ut. 


HEATING SToves 


Mission-Style Rocker Isa Strong 
and Comfortable Chair 


NE piece of mission furniture that 
has maintained considerable popu- 
larity is the rocking-chair. It commends 
itself especially to the amateur mechanic 

because of 
its ease of 
construc 
tion; and, 
besides, it 
is a most 
comfort- 
able chair 
for the 
smoking- 
room, den, 
library, oF 
living- 


“The completed rocker 
built pre- 
ferably of oak, The four legs are cut from 
1-in. stock to the dimensions shown. They. 
are mortised and tenoned to accommodate 
the arm rests, side rails and rockers, 
‘The arm rests, also cut from 1-in. ma- 
terial, are mortised to take the tenons on 


reas 
] ablation 
| 
! . & 
9k 


9g —fE 


‘Working details of the 
cals trame,Inyout for 
the rockers, and di 
wramnof tie uphaletery 


FRowr 
ELEVATION SIDE ELEVATION 


flown orc 
peer 
gue EE 
oe 

‘the legs. The upper edges of the arm 
tone 

‘The three rails that connect the legs are 
dressed to 1% in. and tenoned to suit the 
ee Heo eee oe 
Pentel ect 

‘When these parts have been prepared, 
they should be well sanded and assembled 
Ss Svan ee eet oe 
=e Senet 

Sed ee i) 


‘your oF 
ROCKER, 
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Phonograph Turns on Lights 
to Music of Carols 
By R. H. Kasper 

AY CHRISTMAS any novelty ap- 

propriate to the season is enjoyed by 
the whole family, from the little ebildren 
tothe grown-ups, If one has a Christmas 
villaye, and a phonograph is available, a 
novel fight effect can be produced with 
very little work. 

‘The village is set up, the houses are 
‘equipped with low-voltage electric lights, 
and the phonograph is arranged as illus- 
trated to awiteh on the lights auto- 


CLAMPED TO 
Seine 


copper ce Brass 


matically, one after another, to the ac 
iment of a Christmas carol, such 
nt Night! Holy Night! 
‘An arm made of copper is clamped to 
the awinging tone arm of the phonograph, 
but insulated from it, Directly opposite 
the copper arm, a piece of wood is clamped 
to the cabinet so that there will be about 
1, in, clearance between it and the eopper 
trip. This piece of wood carries a num- 
her of contact shoes, one for each light 
tuned. ‘These are bolted to the wood and 
connected by wires with the lights 

‘As the swinging arm of the phonograph 
pasion across the Christmas record, one 
contact after another is formed, flashing 
‘on the corresponding lights, 

‘The contacts must be very light, 90 as 
not to hinder the movement of the repro- 
ducer across the record. ‘The wiring is a5 
thown; one side of the lights is connected 
‘with a common wire, which goes to the bat- 
tery, and the other wire from the battery 
fn connected with the contact on the tone 
aarm of the phonograph. 


Small Mushroom Anchor Made 
from Old Harrow Disk 


MUSHROOM anchor for a rowboat 
or raft may be made from an old 
harrow disk, A simple way to form the 
shank is to heat one end of an old buggy 
axle or similar steel or iron rod and 
bend an €¥® 10° sig oe a 
the anchor rope. Sjuamep? | 
The "other “end Sy 
should be squared 
and fitted in 
square hole in the 


against a shoulder 
‘on the end of the 
rod and a washer 
and large cotter 
hold it securely, 
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MURDOCK NEUTRODYNE 


. 
Announcing~ 

The new Murdock 5-tube 
Neutrodyne with “built-in” Loud 
Speaker and “B” battery compart- 
ment—backed by 20 years experi- 
ence in making fine Radio Products. 


WM. J. MURDOCK COMPANY, 430 Washington Ave., Chelsea, Mans, 
Seles Offices: New York, Chicago, San Francisco, Washington, D. C. 


MURDOCK 
RADIO PRODUCTS 


Standard since 1904 


NOTICE 


rt Wer Tis Bente Hand 
‘ilored rent Gop a Ne 
Sisoeyta our Spare Tine! 


Eve omntneben Tine 
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“This Snap-On Kit 
Keeps My Car Fit’’ 


NAP-ONS are the loose nut’s 
worst enemy and the car owner's 
best friend—in the garage—on the 
road, 
No matter whether said nut is in a 
‘ight place, around a corner or out in 
the open, there’s a Snap-On handle 
combination and socket to reach it— 
fit it—put it back on the job—easy as 
nothing. But best of all, there's a 
small kit—about the size of this one 
\bove—especially selected by Snap- 
On engineers for your particular car. 
All the wrenches you need—none you 
don’t need—and at a price you'll say 
is trifling compared to what they'll do, 


Remember, loose nuts cause damag- 
ing wear,’ annoying rattles, road 
troubles!" Your Snap-On Kit will 
give you a real incentive to overhaul 
your car—often—keep it fit and de- 
pendable on the road, lengthen its 
service and reduce its operating cost. 
Send for name of nearest dealer today. 

Over 200,000 garage mechanics 

use and recommend Snap-Ons. 


Snap-on 


Socket Wrenches 
Snap-On Wrench Co, Mire 


MOTOR TOOL SPECIALTY Co. 
14 E. Jackson Bivd., Chicago 
CTs" tdad me fll particulars aboot Snap-On Kit 


er car. Ct interested 
Mater Mecha Kits ea here 


buy tone from 
Name... - 
Adee. 
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Post Boring Machine Built 
Largely of Pipe Fittings 
By Prank N. Coakley 


ERHAPS the easiest machine for the 

‘home workshop mechanic or the car- 
penter to make is the post borer illus 
‘trated. It is constructed from materials 
that are readily obtained. As the frame 
is made from 21%- or 3-in. pipe and pipe 
fittings, the expense of constructing pat- 
ters is unnecessary. 

‘The driving shaft is made from a short 
length of 134 in. cold-rolled steel. Key- 
‘ways are cut at each end, one for the tight 
Balley and the other forthe friction dia. 
, tees that act as bearings are 
tabbed to 


length of pipe, which is serewed into a tee 
between the two bearings. This tee is pro- 
vided with a tapped hole for a 1-in. pipe, 
which is flattened to receive the lever 


support, ‘The lever support and operating, 
lever are from 1 by 34 in. fat steel bars, 
riveted together, A pull rod is hung from 
the end. 

‘The spindle is a piece of 1-in. cold~ 
rolled steel, keyed a8 shown, 

‘The machine is provided with a friction 
drive, ‘The driving disk is made from 2 
round plates between which 3 fiber disks 
are clamped securely. ‘These are trued 
up ina lathe. ‘The driven or spindle disk 
isa piece of 3(-in. plate, perfectiy flat and 
smooth, fastened to a sleeve, as in the 
detail A. The bottom nut is provided 
with pinholes to allow for adjustments to 
keep the two disks tight together. ‘The 
side of the tee at this point also is tapped 
for a grease cup. A. }¢-in. hole is drilled in 
the disk sleeve to allow grease to lubricate 
the spindle. Tt is a good plan to plug the 
pipe leading into this tee so as to keep the 
‘rease around the moving parts. 

‘The table is so simple that it requires 
little explanation. The bent plate that 
acts as a bracket is provided with a 
circular slotted hole to allow the table to 
be tilted for angular drilling. This feature 
is shown at B. A wooden bench is fastened 
to this plate. 

‘Care must be taken to make all the 


pipe connections perfectly tight. 


December, 1924 


Amsco Products, Inc. 
Broome & Lafayette Sts., New Yorke 


‘Toad sem in, rye 
that I hear al ah” 
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Making Durable Christmas Toys 
of Heavy Plywood 
By Capt. Charles C. Hall 


FEACH of my four children has one of 
the Santa Claus dolls illustrated and 
I have made others for nearly every 
kiddie in the neighborhood. Four years 
ago I made 14 of them and, except for 
some scratches, they are as good today as 
when made, and as well loved as any dolls, 
‘The durability of these toys is due to 
the material of which they are con- 
structed, which is S-ply veneer 24 in. 
. Five- or 3-ply veneer 14 in. thick 
generally stocked by lumber 
dit will do about as well. It is 
not advisable to use ordinary. straight 
grained wood, as it is apt to split. 
A piece of veneer 12 in. square will be 
|. By dividing 


ll) 


Ps 


‘The Senta Claus dol, deta ofthe joints, 
ted squared patterae of the pects 


& sheet of cardboard into J-in, squares 
and copying the patterns, it is @ simple 
matter to make templets for marking the 
‘wood. Naturally, the arms and legs are 
rights and lofts, but this is taken care of 
simply by turning over the templets. I 
‘use a bandsaw in eutting out the wood, 
but a coping saw will do. 

‘A.8/l6-in. hole is drilled in the center of 
exch arm and leg 34 in. from the end that 
fastens to the body. A corresponding 
hole is drilled in each shoulder and hip. 
If 34-in, veneer is used, four 3/16 by 15 
in, soft iron rivets will be needed. ‘The 
rivets are driven through from the front 
and riveted in the back. 

‘have found that white, black, and red 
carriage paint given the best results in 
finishing these toys, as it dries quickly 
and leaves a gloss, The expression of the 
face is helped if a touch of blue is given to 
the eyes, ‘The lips and end of the nose are 
red. The remainder of the coloring is 
indicated in the diagram, 


Waxing Woodwork Successfully 


HEN amateur woodworkers have 

trouble in obtaining a good wax 
polish, usually it is because they overlook 
the fact that a good waxed surface is 
insured only by the friction caused by 
bard and long continued rubbing. 
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“EXPERIENCE 1S THE VITAL FACTOR IN EXCELLENCE" 


GhOMPsONn 
RADIO 


Thompson radio products are as fully developed and as 
standardized in radio as is the telephone in wire communi- 
cation. Thompson owners do not worry about how theit set 
and speaker will compare with “next year's model.” Perfection 
remains Perfection. 

Thompson simplicity of operation as well as Thompson 
range and power makes it possible to receive the desired radio 
program just exactly as it is given before the microphone. 
‘Those who wish real radio entertainment at low cost will be 
interested in the Thompson Neutrodyne Radio 
Sct—NOW $125—and the Thompson Speaker— 
NOW $28, 

The fully developed Thompson Radio Products at such 
reasonable prices are possible only to an organization that 
has been making radio products exclusnely for many years, 


If your dealer does not handle Thompson radio 
products, write to us for descriptive literature 
and the name of a Thompson dealer near you. 


RE Twosrson MANUFACTURING CO. 
© Manas o Ras Arps fr the U.S 
‘Armpand Naan mmo fon grees 
DOCHURCH STREET + «NEW YORK,NY, 
TACTORE JRSEY CY, 


‘on Gallon of Gasoline 


Starts Easy at Zero 
wi Air Friction Carbaretor 


Spates. 
\ExRauneron company 
‘Beytons Ones US. A, 
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Do you want 
to bea 
Foreman? 


Study Machine Shop 
Practice and learn all 
about many different types 
of machines, cutting tools, 
relative feeds, speeds. 


HE I. C. 8, Course in Ma- 
chine Shop Practice will lift 
you out of the ranks of the mere 
machine tenders and give you, in a 
few months, the knowledge that 
it used to take years to pick up 
by traveling from shop to shop. 
This is the best course of its 
kind ever offered, and one that is 
Proving of great help to men who 
want to become foremen or have 
shops of their own. 


Write for this 
FREE BOOK 


Ne tek on Foremanship wil be 
8 and an inypiraton to you. Te 
ibout the pres- 
rely ofc 

foremen. and expl 


yourself to get 
Ber job and a 


gladly send it t0 you 
free by return mal 


pr------=. 
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Building a Hammered Copper 
Wood Box for Your Fireplace 
By H. Caldwet. 


VERED with hammered copper, 
this coal-and-wood box is at once a 
convenient and an attractive accessory for 
the fireplace. The richly colored metal 
catches the glow and light of the fire, 
‘The box is very easy to mal, as only. 
simple butt joints are required. 
be of Yen. pine, spruce or any wood at 
hand. “The front is 11 by 18 in., the back, 
14 by 18 in. ‘The two sides are 13 i 
wide, 11 in, high at the front, and 14 
atthe rear. ‘The bottom is 13 by 16% in.; 
the top 1534 by 19 in. ‘This allows for 
the top to project 4 in. on the sides and 1 
in, in front, 

‘The copper'should be about 90 gage, cut 
large enough to turn 1 in, inside the box 
and 1 in. on the bottom. ‘The sides turn 
1 in, at the back, but are flush with the 
front at the front corners. These corners 
are bound with copper, for which two 


stripe 2 by 16 in, are required. ‘They are 
bent at right angles after being scored 
slightly to insure a sharp bend, 
tool is 

piece of bar iron 3 in. in di 
in. long. It is rounded off and polished 
it one end. The copper is placed on a 
piece of hard wood and the tool driven 
against it sharply with a hammer. This 
causes a dent, which may be made as 
light or heavy'as fancy dictates. A con- 
ventional design may be traced and 
hammered if desired, otherwise the cop- 
per is covered irregularly with the inden- 
tations. 

When hammered and straightened, the 

copper is nailed on the box with co 
nails. ‘The top is put on with 1 by 6 i 
strap hinges and two handles are place 
on the sides, 
‘The box next should be washed with a 
strong solution of hot water and eal soda, 
Apply with u swab a solution of one table 
‘spoon of liver of sulphur to a quart of 
water. This will darken the copper all 
over.” Rub the box with a piece of hard 
felt dipped in wet powdered pumice to 
brighten the high spots and leave the rest 
dark. Wipe off any excess powder and 
give the copper a coat of lacquer, 

Put 4 furniture slides or, if preferred, 
copper feet on the bottom, and paint the 
inside and back with black paint. 

A lining may be made if desired, from 
two S-gal. shingle-stain cans, or other old 
cans, which also will provide the handles, 
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Four Vital Subjects 


The Lord 
The Holy Scripture 
Life - Faith 
By EMANUEL SWEDENBORG 


THE AMERICAN SWEDENBORG 
PRINTING ad PUBLISHING SOCIETY 
Room 31, Hit IGE, Alst St New York 
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‘Wrapping Presents in Wallpaper 
Is Latest Christmas Fad 
SW EAPPING Chaistnay sift in walle 

‘paper is a pleasant way to utilize 
those old hall and quarter rolls of fine 
‘wallpaper lying around in almost every 
Mtie. Tt is the latest diversion from the 
conventional holly paper and the effect 
‘closely rivals that obtained by the use 


16 carefully se 
at wallpuer 


of expensive parchment wrappers for 
presents, which of late years has been 
tused by’ those persons who were able 
to afford it. 

If your workshop does not contain a 
few old rolls of wallpaper, the paint or 
wallpaper store is pretty certain to have 
some old sample books that are just the 
right size for ordinary packages. ‘They 
‘are usually given free for the asking. 

‘The gilt Christmas cord sold in drug 
stores for a few cents a yard ean be repro~ 


duced cheaply in the 
home workshop by. 
passing ordinary 
wrapping twine be- 
tween the bristles of 
a brush moistened 
with thin varnish, 
Then dust it 
either with gold or silver color bronze 
powder—you may alternate them every 
Tew inches, if you wish. When the cord is 
dry, you will have a first-class piece of 
Cliristmas-package ty 


Prizes for Photographs 


[FXOU dave soe os srpoaiing 
‘any article with the aid of Porutan 
Scrence Monruy’s blueprints, don't 
fail to make a photograph of your 
handiwork. ‘Then send us a print: We 

Photo 
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Ne Secret of the Success 
of the Masterpiece, 


Nase { 


LowLoss tn 


It’s Easy to Build 


A Five Tube Radio Frequency 
Receiver when you use the 


FRESHMAN MASTERPIECE KIT 


No Neutralizing or Balancing 
Condensers Required 


when you build with the Masterpiece Kit 
which produces a tuned Radio Frequency 
‘that will bring in even the most 
int stations with the volume and 
So selective that stations 
can be brought in day after day at the 
same dial se This set is one of the 
finest 5 tube receivers on the market and 
what is more, it is one of the easiest sets in 
the world to operate. 
Bach and every Freshman Masterpiece Coll 
eur serial number and Trademark — our 
aname of lec and mechanical fs 
Eetion, “Every: genuine Freshman Coll iy 
ase of specail’ insulated wite to prevent 
ere irene. mo often caused by Inferior 
sis, For your seotecion demand oly the 
fentine, 


WN 4 
, 


Unit!Z 


| ll 


‘ 


SINGLE 
UNITS. 


MASTERPIECE TUNED 
RADIO FREQUENCY 
KIT COMPLETE 


with 3 MASTERPIECE UNITS 
Tretlly matched and blanend, 
plete “wih wit age 
tool struction fr buling any 
ints ined Rad 

requency Re 

Eftiiod diing $7.50 
‘plat fe prope 

mounting 


° 
as, Freshman 0.Inc_°_. 
wares ars joke Condenser. fuchs mane 
106 Seventh Ave. NewYork, U.S.A. 


New Gasoline Tonic 
in Great Demand 


See teem eens 
Se Aians, wees ori 
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‘THE HUTCH-OLENE COMP) 
334 Fifth Ave.,Dept. 112, New York City 


a Month ootb 


Motorcycle Bargains 
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JN, A comprehensive examination of 
thousands of hot-water heating in- 
stallations made by the writer, it was 
found that hundreds of tanks were heated 
by means of a burner placed directly 
under the bottom of the tank. This, of 
| ourse, is a gas-wasting method. Never- 
theless, this system ean be made to ope- 
rate efficiently if a jacket composed of two 
layers of air-cell 
corrugated asbes- 
tos paper is ap- 
Plied. Do not use 
Plain asbestos pa- 

per. 


Contrary to the | 
method of jacket- 
ing systems em. 


Men Past 40 


Find Simple New Gland Treatment 
Ahead of Medicine or Surgery 


Medial Authorities are that nearly two- 

leds of all men past'a certain middle age 

titer from 'a‘dhorder of the" Prostate 

Gland that ‘has a. depressing and often 
fal eft on te en 
ee 

Siake char" ti mes 


touch the tank, A 

‘separator made by 

twisting two 

strands of Gin. | 

asbestos packing 

Tope together, is 

‘wrapped securely 

around the tank 

as shown. The 

jacketing ‘then is 

applied. ‘This leaves an air space of from 
34 to Lin. between the tank and jacket, 
‘The separator guides the extremely hot 


Sow to obealn 
i 


‘The Symptoms 


In, Prostate trouble, mental 
a posal pets are 
atenens and" nar 


stallation 
half the 
the: 


with asbestos. Note that the bottom of 
the Jacket should just hide the burner 
‘The best results are had when the 
burner flame is non-luminous, that is, 
when the flame is of a faint reddish blue 
color and without a trace of yellow or 
orange.—Joun H. SCHALEK. 


Spreading Liquid Glue Quickly 
over Large Surfaces 
GPREADING liquid glue over large 

surfaces, as for gluing maps or large 
sheets of paper, it is often difficult to 
distribute it quickly enough to prevent 
part of the surface drying before all is 
covered. 

A good way to get a quick and even 
distribution of the glue is to punch two 
small holes with a tenpenny nail, one | 
‘opposite the other in the top of the can. 
By partly inverting the ean without re- 
moving the lid, allow the giue to run out 
in a small stream and distribute it evenly 
over the surface in lines an inch or two 
apart. This insures even distribution 
over the whole surface and the glue then 
may be spread very quickly with a stiff 
brush. Warming the glue by setting the 
can in hot water for a few minutes will 
i Funning freely. 

To close the holes after using, simply 
stick a small patch of paper over them. 
—M. W. Lowny, Athena, Gi 
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BOYS! 
Send for 
this 
FREE 


BOOK 


| “Electricity and Magnetism” 


A. complete treatise, simply and 
carly "written on the principles of 
heetricity’ and magnetism, profusely 
lustrated by diagrams, photograpie 
and engineering “drawings, together 
‘with complete instructions for bulllingss 
‘gpall motor yourself at a. cost of oh 
$30. Will "send. you this. boo 
Absolutely Free of cost i you mentee 
the name of Popular Sclence Magazine, 


KNAPP ELECTRIC CORP. 
130 West 42d Se. ‘New York, 
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“Then the Lion Fell Dead” 


(ce 39) 


lurks in the bush, never attacking until 
he has to as a last resort. Klein agreed 
that the lion rarely will attack a man 
first. 

“A lion isn't a coward," he said, “but 
he plays his own game. Perhaps he is 
lying in a cool place in a piece of brush 
and sees you go by. If he thinks you 
haven't noticed him, he'll watch you and 
never say ‘boo.’ But if he thinks he is 
observed, he'll run off to the nearest 
shelter. "You follow him and he'll run 

He will do this once or twice, then 
he will come for you, 


 [UJSUALLY «lioness will jump out of 
hher ambush as soon as ahe hears 
you coming and roar to let you know that 
she will defy you. But once we were right 
at the entrance to a den when the lioness 
leaped at us. ‘There was nothing to do 
but kill her. We took the three cubs, 
‘whose eyes were just open, back to eamp 
with us, and raised them until they were 
About two feet high.” 

Big game is disappearing in Africa 
‘The natives are to blame for this, said 
Klein, for in spite of the laws prohibiting 
it, thoy massacre the animals in great 
game drives. Klein is the only white man 
‘who ever haa witneaed and photographed 
one of these native game raids 

“One evening in the twilight,” he said, 

T.went up on & mountain called Benagie 

, to look for lions coming 
ir lairs. If T could loeate a lion 
den in the evening, T would know just | 
where to hunt the next day. Lions, lke 
all other game in the jungle, come out only 
in the eerly morning and in the evening. 

“T naw a lot of natives running, and 
before them were zebras, giraffes, elands | 
and other game. I pointed them out to 
my servant, who id, ‘Oh, master, 
they're trailing the game. Watch for | 
their camp. 

located the spot where they seemed 
to stop, but it was too late then to do 
anything; the place was too distant. At 
daybreak next morning, I was in my 
saddle, and with 16 natives rode to the | 
spot. ‘We caught the natives in the thick | 
of the killing part of the drive. They 
were skinning the animals, while th 
wives and children were cutting the meat 
in strips and drying it over fires, getting 
ready to carry it back to their homes, 
two days" march away. 


HEY grabbed their spears. I con- 
vinced them, however, that I was 
not a government official, and they ak | 
lowed me to take pictures of them in 
pits. ‘They had no fear of the camer 
Some tribes have, connecting the eamera 
with the ‘Great’ Evil Eye,’ but these 
natives bélonged to an extremely primi- 
tive tribe, ineapable of forming an asso- 
ciation of ideas like that. 

“Preparing for a big-game drive, the 
natives dig 82 rectangular pits about 
eight feot deep, arranged in the form of 
a V, with one pit in the first row, three in 
the second, five in the next, and 20 on. The 
dirt taken from the pits is thrown back 
of the Inst and widest row, making an 
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| Then the Lion Fell Dead” 


(Continued from pase 157) 


embankment. ‘The holes are covered with 
light shrubs, sticks and straw. On each 
side of the V, extending for a long way, 

| barrier of heavy thorn bush is erected. 
‘Then the natives go out and round up 

the game. 

‘They start out in the early morning 
and arrive at the pits at nightfall, diving 
the game before them. ‘They close in, 
so that the beasts have to go between the 
thorn-bush fences toward the pits. At 
last the hunted animals are on top of the 
embankment. ‘The hunters come closer. 
| Then giving one last desperate leap, the 
| animals jump forward and fall in the 
| pits, where their legs are broken and 
| they are crushed one against another. 
‘The natives then rush in with spears and 
poisoned arrows and kill the mangled 


beasts 
“[N THE pits 1 saw, there were 52 

animals, including four giraffes, five 
clands, a gnu, a hartebeest (a big ante- 
lope), beautiful gazelle, a zebra, and 
even a rabbit. It was the worst massacre 
of wild animals I ever have seen, 

There are dangers lurking every- 
where in the jungle, Klein declared. 
‘A man may go to sleep peacefully beside 
| his campfire, and the next day his body 

will be found beside the dying coals, a 
poisoned arrow through his breast. 
‘Vengeful savages attack stealthily, and 
usually no one ever knows who committed 
the erime. Once Klein had s chance to 
solve a murder mystery of this sort. 

“We were out after lions,” he sai 
“and were camping one night beside a 
swollen river. On the opposite bank we 
noticed four natives who were driving 
| eight cattle and some goats. During the 

night a raiding party of natives came and 
| with poisoned arrows killed three of the 
| men as they slept. ‘The fourth, a boy, 

escaped, und climbed a tree. 

“At daybreak, the boy, hearing the 
noise of our dogs and chickens across the 
| river, ealled out to us for help. I got into 

my canoe and shot across the stream. In 
aan instant T saw what had happened. 
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FOUND 19 arrows. ‘The natives all 
| 1 have their arrows marked with per- 
| sonal identification signs, so that when 
| several shoot at an animal, the one who 
| makes the hit ean prove it is his. I sent 
| a boy with two arrows to the district 
| commissioners. ‘They held a court and 
found the man who had made the 
‘weapons. Through thera the owners of the 
| arrows were found and, later, hanged, 
Courage and patience are the qualiti 
that Klein considers most essential for 
the big-game hunter, especially for the 
hunter of lions. To make sure of Ki 
ing a lion, he says, you must wait until 
he is within six or seven feet of your face. 
A lion is tearing at you! Only 10 feet 
| away! Pull the trigger then and you may 
be a dead man. If you can wait an in- 
stant longer, you are safe. That instant 
is the supreme test. 
Klein could meet it, and that is one 
reason why today he is able to tell his 
| remarkable story. 
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“THE Simore, Screwdriver or Com- 
bination Knife and’ Screwdriver 
make an ideal gift for the man or boy 
Model" No. 11" has three "screwdriver 
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Power for Everybody 
(Continued from ose 55) 


eminent power engineers of the world to 
get behind the project of tapping the in- 
ternal heat of the earth as an undertaking 
“important enough, both scientifically 
and economically, to justify its being 
made the subject of an international co- 
operative enterprise.” 

“The cost of such an_ experiment,” 
said Mr. Rice, “ would be trivial compared 
‘with the value of the possible information 
that might be gained by the investigation 
of this unexplored region of the earth. If 
only the people and their representatives 
had the faith and vision of science, the 
value of such an idea would have been put 
to practical test long ago.” 

And it is of record that more than 200 
internationally famous engineers who 
heard Mr. Rice and more than 100 who 
heard Sir Charles Parsons, in each case 
offered unqualified approval of this 
revolutionary idea, 


OREOVER, the United States Gov- 

ernment has taken the initiative, 
‘among all the nations in the world, of in- 
vestigating the possibilities of the idea on 
‘a large scale. In the erater and on the 
slopes of Mount Kilauea, the famous 
Hawaiian voleano, a party of government 
voleanologists recently started drilling to 
study the changes in temperature that 
‘occur toward the center of the earth, to 
obtain new knowledge of mineral and gas 
changes beneath the ground, and to do- 
termine scientifically how the heat of the 
earth's interior may best be utilized for 
power purposes, 

For some years, too, engineers in 
Italy have been utilizing the steam from 
the boiling springs of voleanic regions to 
operate engines. 

Only recently at Healdsburg, Calif., 75 
miles north of San Francisco, engineers 
rilled 300 feet into the ground to tap a 
great supply of natural steam lying be- 
neath 4000 acres of volcanic land. ‘This 
project is nearing completion, und the 
engineers in charge say that the power 
from their natural steam boiler, when 
suitably harnessed, will be sufficient to 
ight and heat San Francisco and run 
every factory in the vicinity! 


0 MUCH, then, for the feasibility of a 

scheme such as Sir Charles Parsons 
‘suggests, What, though, does it offer us in 
the way of practical possibilities? 

It is unlikely that the average person 
realizes just what a tremendous bearing 
‘power has on his daily activities, and yet a 
considerable portion—as much as 50 per 
cent possibly—of every dollar we spend 
goes for power. 

‘Our clothes are made by power-driven 
‘machinery from wool that has been spun 
and woven and dyed in factories that 
need power. Our furniture is sawed and 
shaped and polished by power. Power | 
lights our homes, our shops and our 
offices. Power transports us back ‘and 
forth to our jobs, Power goes into the 
materials that compose our homes. 

Even the rawest food represents 
power, in transportation, in the mechan- 
ical sowing or harvest, or in all of these. 
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E Power for Everybody 

(Continued from page 159) 
‘There is virtually ‘nothing that we can 
buy, the cost of which does not include 
| | the price of steam or electricity. 


“What awhale of a difference —_ | mosem siitzuton'veos exuely on tho 

7 ” use of power, most of which is made by 

} just a few cents make! tteunt bolocs ther sse'cont, “Marty © 
J carry on our daily activities we need 


about 100,000,000 horsepower, an amount 
that, without our modern ‘mechanical 
appliances, could scarcely be furnished by 
4,000,000,000 men, or more than twice 
the present population of the globe. 
Without coal, in short, our civilization 
‘would collapse in a week. 

Now, eliminating the possibility, often 
suggested by scientists, that our two 
principal sources of power—coal and oil— 
eventually will be exhausted, the benefits 
that would accrue to mankind were the 
power shaft conceived by Sir Charles 
Parsons to be constructed, ought to he 
apparent. 


‘0 BEGIN with, such a source of 

heat, once the initial cost was paid, 
would supply power at one-tenth to one 
twentieth what it costs now to. derive 
power from coal. “And that would mea 
for example, that we could cut our ral 
way and ocean freight rates in half at 
least. Tt would mean that we could 
heat our houses all winter for what one 
ton of coal costs now. 

Tron, cement, and other building mate- 
rialn could be produced #0 cheaply that 
Tents could be reduced to a level never 
before known, Ten-dollar shoes would 
coat no more than five of six dollars. A 
80 ult could be bought for $26 oF #80, 
Ne 1 1000 automobile according to the 

be ibencl 3 rene ORE present scale of prices would give ite 
between just an ordinary cigarette ‘manufacturer 4 generous profit if sold for 
and—FATIMA, the most skillful oe or $700. ae soe ame the 
in ch a maying power of our dollar being in- 
blend in cigarette history. to x dollar and seventy-five 
. cents oF two dollars. We could irrigate 
the great “deserts—places much at the 
Sahara and Death Valley—and treble the 
food supply of the world, 

‘Nor are the possibilities suggested here 
merely idle speculations. ‘They are based 
on the estimates of foremost engineers, 
fconomists, and agriculturista, arrived at 
by calculating how much power is. im- 
prisoned in the earth's hot interior. 
‘Their figures are staggering. Expressed in 
samerals they convey no cea dea to the 


[738 futile, for example, to attempt to 
appreciate the magnitude of such a 
number at 200 million million million— 
the heat of the earth, scientists say 
expressed in terms of tons of coal. But 
we do understand when science tells us 
that this heat is infinitely more than 
mankind will require to supply all pos- 
sible needs for power and fuel until the 
end of time. One shaft, of course, 
would not make this entire supply 

able at once. But one shaft would point 
the way to others and thus the power 
problem of the world would be solved. 
| _ ‘The future of man is in safe bands, 
| Science today is marching as a valiant 
vanguard, smoothing the way for the 


coming generations of the eart] 


December, 1924 


A Garage to Fit Your Car 
(Continued from pase 87) 

‘The floor should be constructed of ein- 
ders or broken stone from six to 10 inches 
‘deep, ‘covered ‘with from three to four 
inches of concrete, conaiting of one part 
Portland cement, three parts sharp bank 
sand, and five part clean boiler cinders of 
crushed stone, ‘The surface of this should 
be graded to a pitch of two inches in 10 
feet to a floor drain immediately under 
each cd ‘The surface of the concrete 
thould be dressed, before setting, with 
Portland cement and sand mortarin the | 
proportion of one to two. 

‘A garage of this type may be of almost 
any kind of construction shingle, siding, 
metal lath, with stuceo, hollow tie, con 
trete block brick-depending on’ your 
inclination, the architecture of your home, | 
and the amount of money you wish to 
Spend. Such variety in possible that 
the cost of construction may range be- 
tween a few hundred dollars and several 
thousand, 


METAL lath carried all the way up on 
both sides of the stud frame of the 
wall and plastered inside and out with 
Portland cement stucco, with a ceiling of 
like construction and a fire-resistant roof, 
will give a semi-fireproof construction 
that will be passed by most fire or build- 
ing departments and result in lower in- 
surance rates. Fireproof sash for door 
and window construction will further | 
safeguard a building of this type. 

Or you may have completely fireproof 
constru: concrete block, hollow tile, 
conerete, brick, or stone walls, with roof 
of reinforced concrete, combined rein- | 
forced conerete with hollow tile, or ribbed 
metal lath and concrete, finished with tar | 
and felt, slate, asbestos shingles, ribbed 
metal, or clay tiles. Such a building takes | 
the lowest insurance rate, and, if near 
your home or other buildings, is likely to | 
‘cause reduction of the insurance rates on | 
them, | 


ARAGES built into dwellings recently. | 

have become popular. It is almost 
needless to say that a garage of this type 
should be fireproof, or at least semi-ire- | 
proof. In many places the former kind of | 
construction is obligatory. ‘The built-in 
arage, properly safeguarded, probably is 
the best of all, “It is convenient, it ean be 
heated from the house plant, it ean be 
electrically wired easily, and,” when con- 
structed at the same time as the house, is 
‘the most economical kind of garage to 
Duild, especially if the house is on a ter- 
race, has a high basement, or stands on 
land graded 40 as to permit you to make 
the garage part of the cellar. 

Because such a garage is easy to reach 
and pleasant to work in, the car that oceu- 
pies it probably will receive more care 
than the ear housed in a detached garage. 
‘This means longer car life and less expense 
for upkeep. 

‘The twin dangers of the built-in garage 
which, however, may exist in any garage 
tare gasoline fumes that collect along the 
floor, und carbon monoxide from the ex- 
haust. These _may be eliminated by 
proper ventilation and an automatically 

(Continued om page 162) 
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A Garage to Fit Your Car 


(Continued from page 161 
closing fireproot door at the house en- 


‘Tn many parts of the United States it 
is unnecessary to supply a garage with 
heat. Alcohol, patent compounds, or 
draining the radiator will prevent freezing. 
‘A heating plant in the garage needs fre- 
quent attention and is. likely to be 
neglected. All things considered, the best 
plan is to carry a heating line and return 
Tine from the house to the garage through 
a trench, the depth of which will depend 


‘on the climate. 
plant is installed in the 
‘earage, it should be in an entirely separate 
oom, with no connecting door and with a 
floor ‘two feet higher than the garage 
floor. Any kind of open heater—gas, oil, 
(oF coal stove—is dangerous in a garage be- 


cause of the gasoline fumes that almost 
constantly are drifting along the floor. 


‘THERE are many other features of 
garage construction that space will 
not permit me to discuss. Such items as 
the kind of hardware to be used, for ex- 
ample, will demand careful attention 
when the time arrives for you to build. 
Local conditions of various kinds—the 
cost of materials and labor, fire-depart- 
‘ment regulations, the type of surrounding 
buildings—all will have considerable bear- 
{ing on the sort of garage you build. Your 
garage is an individual problem, and no 
fone can help you to solve it better than 
your local architect. 
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What I Have Learned about 
Toys and Men 
(Continued from page 43) 

leaders. Suppose there were 100 men, 

and the one’ in command. was. kiled 

‘There was another who could take his 

place, and in some instances, stil third 

‘who could command. But after that there 

Was chaos. ‘Moat of the other 97 were 

Trained automatons and nothing more. 

‘The whole formation went to pieces. 

Now take 100 men in an American 
company. If the leader was shot, there 
always was. another “to replace him, 
another after him, and another after him, 
tod another after him—volunteers down 
to the last five men, ‘They had learned to 
lead as playing children. 

"The toy edueates the child. So says 
the prychologlat from his learned tests, 


‘and so say I from observation and « 
Ferlence. How does it do so? 

First, by giving the child accurate 
images. It is extremely important that 
a child get a correct idea of things. The 


first impression in the brain cells in very 
likely to be the deepest. ‘The toy should 
bbe as nearly an exact imitation of the 
real thing as possible. ‘The toy that isn't 
ed right is a very bad thing. A 
child is given an engine. If it is an exact 
imitation, the child will remember it as 
‘an accurate engine for the rest of his 
But if it is a poor imitation, he will re- 
‘member it as a poor engine just as long. 


itness the mechanical Mail Plane 
and the Yell-O-Taxi. The child, through 
the medium of play, is unconsciously 
absorbing knowledge of the important 
events going on around him. He may 
not understand why mail 

livered by airplane, but he knows it's 
being done, 

‘When you are giving a child a toy, give 
him something good. If it is a wagon, 
get him one that will stick together for 
five years. If it isa tool, get him one made 
‘out of good steel. A boy who has learned 
to love the feel of tools in his little wood- 
shed workshop will keep that love 
throughout his lifetime, and as he grows 
older, he will want the best planes, the 
best hammers, and the best chisels that 
money ean buy, a desire that leads to 
economy and efficiency. If a child is 
disgusted with a toy, he will not be dis- 
posed to care for the’real article that the 
toy imitates, 

One of the best ways to eliminate fear 
ina child is through toys. 

‘You have seen small children who have 
hung back terrified when confronted 

(Continued on page 164) 
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‘2 harmless little dog or eat, or who have 
‘screamed when taken to the 200. 

As for every-day animals, give the child 
a toy cat or dog, and it will like the 
live ones. A child is not afraid of any- | 
thing it has had as a plaything. Give it 
toy lions and tigers, and images of other 
treacherous beasts, too, 

‘The desire to know what a toy is made 
of and why, teaches a child to think for 
himself. He takes a little steam engine 
apart and learns the source of power. 
He learns the principles of mechanics 
by watching the pulleys and levers work 
on his toy elevator. 


GENSIBLE toys develop earnestness 
and that develops leadership. Every 
great leader is 95 per cent earnest. Can 
you imagine Pershing trifling? In play- 
ing with good toys, trying to understand 
their mechanism, the child concentrates, 
‘another quality needed in leadership. 

Many a child in playing with toys has 
thought up new ideas for toys or improve- 
ments for them. Every year I receive 
hundreds of letters from boys and girls, 
and grown people too, giving suggestions 
for playthings. Sometimes they are 
practical and we embody them in new or 
‘old toys. Sometimes they are imprac- 
tical from a manufacturing standpoint, 
but the mere fact that the suggestions 
fare made shows that the toys are inspiring 
children to think. The best ideas for 
kkites have come from boys who have 
thought of improvements while flying 
their own. 

Every child likes to imitate his parents 
andadultfriends, and toysenable him todo 
this. Imitation and repetition areexcellent. 
‘ways of impressing anything on the mind. 

‘The first toy that most children receive 
is a rattle. ‘That must have been in 
‘existence in the time of Cain and Abel. 
It is every baby's heritage. Before a 
baby is old enough to think, all it needs 
is something to attract its attention and 
amuse it. 

At two years a girl should have a soft 
doll and a boy a stuffed horse or lion, 
something for which to feel affection. 
After this period, when the child is leav- 
ing the stage that responds only to 
impulse and stimuli and when its brain is 
beginning to develop rapidly, it is time 
to give it toys that will asist in this 
development. 


BOXS up to 10 or 12 are interested in 
three classes of toys—frietion, me 
chanical, and electrical. ‘They want to 
build something; make something with 
their own hands. Girls of this age want 
something to make, too. They like out- 
fits for sewing, painting, cooking, and 
modeling. At ‘this age they care more 
for story-books than their brothers do. 

For boys between the ages of 10 and 
15 there are many intricate and interest- 
ing mechanical and electrical toys. Both 
boys and girls, in their early teens, like 
athletic toys—baseball bats, gloves, and 
masks, sleds, bicycles, tennis racquets, 
croquet sets, movie outfits, and fishing 
outfits are greeted with delight. 
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Here Are Correct Answers 
to Questions on Page 75 
1. For the same reason that spinning 


baseball curves. ‘The way the boomerang 
is twirled causes a special set of air-friction 


forces to be developed and to act on 
‘These drive it back toward the thrower. 


2. ‘The pituitary land, a little organ no 
larger than a peas It is located on the 
floor of the sicull just below the brain. 
When it is too. active, it. produces the | 
seven oF eight-foot giants, When it is not 
fctive enough, people are dwarfed. 


43. Steel is iron that contains a very small 
Amount of carbon and other elements. 
‘The carbon makes the iron molecules 
arrange themselves somewhat diferentiy 
inside the iron. ‘They stick tighter to eac 
other and that makes the steel harder 
than pure iron is. 


4, Because the skin itself grows as fast as 
the fut. Notice the folds of loose skin on 
@ once fat person grown thin. 


4 ls Jou Wil ae that dhe planets move 
Aights you will see that the planets move 
tio? the fixed stars do note, 


6. The axis of the earth, which is the line 
from pole to pole ‘around which the earth 
rotates, is tilted a little. As the earth 
moves around the sun in its yearly orbit 
the northern half of the earth is tilted 
toward the sun for half the year and away 

from the sun for the other half. When it 
is tilted toward the sun we have summer. 
When it js tilted the other way, we have 
winter. ‘The other half of the earth, the 
southern hemisphere, has its seasons 
Teversed because itis inclined toward the 
sun when our half is inclined away. 


7. Ina crystal the atoms are arranged in a 
certain regular way, like bricks in a well 
‘built wall. A erystal of common salt, for 
instance, is built up of, first, sodium 
atom, then a chlorine atom; then another 
sodium atom and another chlorine atom, 


8, Radium produces heat and we find that 
there isa lttle radium in practically all 
rocks. How much radium there may be 
in the rocks deep down in the earth's crust 
nobody knows. It may be that there is 
enough of it to keep the rocks hot or even 
to make them grow hotter. 


2; Though this fg common question, it 

foolish one. You could not have botk 
an irresistible force and an immovable | 
body. 


10. There are two essential differences. 
First, animals are able to move from place 
to place, while plants are not. Second, 
plants are able to make their own food out 
St sunlight and common chemicals, while 
animals must depend upon eating other 
‘animals or plants. 


It is a poisonous, intensely 
In its pure form it destroys, 
ne yet a very little of it, in 
ical combination, is necessary for the 
enamel on aur teeth. 


42. Yes. If you pump water into one end 
of a full pipe, water will flow at once out 
of the other end. Just so with the elec- 
trons. ‘The wire is full of electrons in the 
beginning. They are not moving; each 
one stays close to its particular atom. 
‘Then you pump more electrons into one 
end of the wire with a dynamo. Electrons 
immediately flow out of the other end. 
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How Typewriting Betrays 
(Continued from page 46) 


feet,’ that is, the letters do not strike per- 
fectiy, so that part of each letter will be 
dark, the rest light. Or the type may be 
damaged either by design or through 
rough usage. 

‘In a will contest not long ago the 
principals in the case had reason to be- 
lieve that the meaning of the document 
had been changed by the addition of a 
clause to a certain paragraph. The typing 
of this disputed section was lighter than 
that of the rest of the will, and the de- 
fending lawyer explained this by saying 
that this part had been typed a day later 
than the rest, the same typist using a 
much lighter touch. 


“ AN EXAMINATION of the will 

‘showed it had been typed on a 
machine the letters of which shadowed 
themselves slightly, presenting the appear 
ance of double letters. Repeated tests 
showed that the machine would not shadow 
under a light touch, but invariably 
shadowed under a heavier touch, no mat- 
ter what the condition of the ribbon. 

“These tests were sufficient to prove 
that the same prensure had been used in 
typing the second half of the paragraph, 
and that the work had been done long 
after the first part had been typed, when 
the ribbon was weaker from continued 
use, 

“Not long ago two government agents 
called at my office and placed a mimeo- 
graphed sheet on my desk 

“'What can you tell us about this?” 
they asked. 

“The only thing I could tell them at 
the time was that the stencil had been cut 
‘on a typewriter of a certain make. Fur- 
ther examination disclosed what brand of 
stencil paper had been used. I also 
learned the name of the manufacturer of 
the mimeograph paper. Now, in thou- 
sands of business offices in New York 
City mimeographing is done every day. 
‘There are several hundred concerns also 
that do commercial 
find where this parti 
origin would seem like an almost impos- 
sible task. 


“ HOWEVER, the fact that a certain 
make of typewriter, a certain brand 
of stencil paper and a certain kind of mi- 
‘meograph paper wereused in preparing the 
sheet narrowed the search somewhat, and 
eventually the office where the mimeo- 
‘graphing was done was found. The de- 
tails of the case on which the federal 
agents were working I never knew, but 
through the data revealed by the typing, 
the identity of the person who reproduced 
the copy was established. 

“Substitution of letters in repairing a 
typewriter often has been a means of 
identifying a machine uo having done a 
certain piece of typing. Manufacturers 
‘sometimes change the form of one or two 
letters when they put out new models. 
The r on a well-known typewriter was 
changed recently, and the manufacturer 
informed me of the change. That know- 
ledge may help me solve a case some day. 

“Knowledge of the change of a cent 
mark (4) on a certain type of machine 

(Continwed om page 167) 
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How Typewriting Betrays 


‘once pointed to the spuriousness of a 
document. In this ease I was able to 
identify the machine on which the dis- 
puted document was typed as one that 
carries its type on a circular shuttle that 
turns and against which the paper is im- 
pressed at each stroke. Certain mistakes 
in the typing could not have been made 
‘on any other typewriter. 

‘Some typewriter manufacturers make 
their own type, others have it made by 
type founders, and when a type founder 
supplies the same or almost the same kind 
of type for two different kinds of type 
writers, complications are almost certain 
to result if one attempts to identify « 
specimen of work done by either machine. 


“AN INSTANCE of this occurred in the 
longest case I ever handled, one that 
required months of work snd a nation- 
wide search for a single typewriter. ‘The 
principal was woman who was suing for 
share of a large estate on the ground that 
‘she had been the common-law wife of the 
dead man, 'To prove her contention she 
‘offered a typewritten letter, which she 
‘axid had been signed by the man. Typing 
signature were believed to be false. 
‘When I examined the letter I believed 
it had been written on a certain type 
writer, When I went to the factory to 
substantiate my opinion, I found that 
machines made by this company at the 
time the disputed letter was dated, were 
likely to have type made by the company 
itaelf or by either of two type makers. 
found also that one of the type makers 
also made the type for a portable type- 
writer, and that the deceased had owned 
‘one of these, 
1 knew that the woman and the man 
hhad lived in many places throughout 
entire country. A thorough search was 


writing and machines, but with 
‘Through it all, however, a strong hunch” 
persisted in telling me that the disputed 
work had really been done somewhere in 
New York City. With the aid of detec- 
tives I found at last a place 
than a hundred typewriters to wh 
woman in question at one time had 


“7 KNEW the machine I was looking for 

had to have 10 letters to the inch. 
So I had detectives get me secret samples 
of the work of every typewriter in this 
place, I quickly weeded down the sam- 
ples to include only 10-point writing 
‘Thus a country-wide search was narrow- 
ing down to a score of machines. 

“On these specimens I looked particu- 
larly for some of the 18 minute character- 
ities I had found in the type impressions 
fon the disputed document. I knew, for 
instance, that the desired machine would 
have certain small imperfections in the ¢ 
anda, As I went through the final bateh 
of samples, seeking first one telltale de- 
feet, then another, I finally found a sam~ 
ple that coincided perfectly in many par- 
ticulars. This was irrefutable proof that 
the culprit machine had been discovered! 

“I requisitioned this, and additional 

Continued om puge 168, 
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How Typewriting Betrays 
(Continued from page 167) 


samples taken from it strengthened its 
guilt. Not only that, but before the ma- 
chine was obtained, the questioned writ- 
ing had ahown me that it had been made 
by type turned out by the makers of the 
typewriter instead of either of their out- 
side type makers, The machine itself 
verified the fact that it was not in exist- 
cence at date of the letter, thus proving the 
date of the alleged letter to be false as well 
as the letter itself.” 


ALTERATIONS and erasures, Mr. 

Horton told me, whether in’ type 
writing or in longhand, frequently are 
revealed by chemical tests. Though the 
original writing may have been obliter- 
ated so successfully that the eye sees no 
trace of the change, it frequently happens 
that traces of the ink or typewriter ribbon 
will remain on the paper. In such a case, 
treatment with certain chemicals will 
cause the erased writing to appear once 
again, faintly perhaps, yet clearly enough 
to be discerned and recorded by the mi- 
eroscopie camera. This method is of 
especial value in detecting raised checks 
‘or those on which the name of the payee 
has been altered, 

Knowledge of the purely mechanical 
characteristics of various makes of type 
writers likewise is an essential part of the 
equipment of a questioned-document 
expert. 

Any expert typist will tell you that it is 
impossible to insert a sheet in the identi- 
cal position it held before in case it is 
necessary to make an alteration in a piece 
of typing. And so when an alteration of 
this nature is made with criminal intent, 
even though the same typewriter be used 
with a ribbon in the same condition, the 
substitution usually will be apparent to 
the expert through exceedingly minute 
differences in spacing and alinement be- 
tween the original document and the 
altered part. 

Detection of small differences in spac- 
ing, Mr. Horton told me, once enabled 
him to save the heirs of a wealthy man a 
large sum of money, an innocent paper 
which the deceased’ had signed having 
been changed into a “note” by a clever 
rascal 


‘Thus science as exemplified by the 
questioned-document expert protects s0- 
ciety against the depredations of the 
criminal, safeguarding the good name and 
property of both the living and the dead 
by hampering the thief, the forger, the 
blackmailer, the writer of anonymous 
letters—all’ who by pen or typewriter 
seek to prey on their fellow men. 
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They Did the Impossible 
(Continued from pate $0) 
duction scheme, though it showed we 
were on the right track. Finally, we tried 
blowing the hole through with a current 
of heated air, and the problem was solved 
theoretically. 

“There remained, however, the question 
of penctical and economical production. 
Our engineer accomplished this by con- 
structing special machines that auto- 
matically do the work we did by hand. 
‘These machines are a marvel of pre- 
cision, performing delicate work more 
accurately and quickly than it can be done 
by hand. 


JT, WAS then my privilege to witnes 
‘one of the marvels of modern engineer 
‘ing—steel fingers shaping brittle glass 
into perfectly sealed vacuum bulbs. 

‘One machine made the standards, the 
little glass tubes that hold up the glass 
filament posts. An automatic feeder fed 
the standards into a horizontal circular 
machine about four feet in diameter. 
Sticking out all around the circle were 
many little pairs of tongs. Each pair, 
with almost human precision, grasped a 
tube standard from the feeder. 

‘The circle rotated in steps, First the 
standard received a sealing tube, which 
‘was automatically welded in as the circle 
slowly rotated, bringing the standard 
into successive contact with little gas 
flames. ‘Then air waa blown into the seal- 
tiny hole through the 


‘Next, the standards, ready for the Sla- 
ment, were carried in boxes to another 
machine, Here a girl wound on the fila~ 
ment, connected and set the standard in a 
machine, filament upright. The sealing 
tube connected with a pipe, which at the 
proper time was connected with an ex- 
haust pump. Then the glass bulb was 
placed over the standard, and the ma- 
Chine did the rest—welded the bulb to the 
‘standard, exhausted the air, and sealed off 
the little sealing tube. Finally the brass 
base capa were cemented on. 
‘It was not a method of eliminating the 
tip—the lamp never had one! 
And what are the advantages of the 
tipless lamps? In the first place, they are 
id me, Less breakage 
the job is practically 
automatic, requiring much less skilled 
labor, is the reason. It is surprising how 
ird it is to break the new lamps. In the 
factory, they are 
just like bolts. 


ANOTHER advantage isthe fact that 
the lamps can't be refilled without 
detection, Finally, it is possible to place 
the filament exactly where it is wanted 
inside the bulb, a great advantage in the 
case of miniature lamps for autos where 
tthe slightest variation in placing the fila- 
ment will throw them out of focus. 

‘So it was that a problem that puzzled 
tthe scientists was solved by practical men 
‘who kept hunting until they found the 
way. 

By the time this is printed, tipless 
vacuum tubes for radio will be on the 
market, and the price of them will be 
down, 
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How to Wash Your Hands 
(Continued from 


little mutton tallow into the skin when 
dressing, then cover with tissue paper and 
draw up the socks or stockings over the 
Paper. 

Many people who otherwise would be 
in constant misery can go through the 
winter very comfortably in this way. 

A MAN of 52 years, in business, came 

to me one January complaining of 
itching of his legs from the middle of his 
thighs down to his feet, and occasionally 
of the arms and forearms, He told me 
that the itching always was worse when 
the skin was exposed to cold, or when he 
undressed, or when the skin ‘was rubbed. 
Moderate’ restriction of his bathing and 
the use of a thin salve containing lanoline 
gave him complete relief, 

Frostbite is a real freezing of the skin, 
and fortunately is not common except, 
perhaps, in the most northern parts of the 
country. The bodily extremities are 
most apt to suffer—the ears, toes, and 
fingers, and then the nose and cheeks, 
‘The first sign of trouble is often the lors of 
feeling. ‘The ears do not feel as cold as 
they did, not because they feel warm, but 
because ‘they have no sensation at all, 
The skin becomes white instead of red, 
and feels harder to the touch, If the 
trouble is discovered soon, it ean he cured 
without ill effects, although a part once 
frostbitten is usually sensitive to cold for 
years afterward. 

If the freezing is allowed to continue, 
recovery may be impossible, and the 
affected skin, when it thaws, will become 
gangrenous and drop off. The treatment 
in such a case is of the greatest impor- 
tance. The thing toremember is that the 
thawing out must be gradual. A rapid 
thawing, such as by wrapping the part in 
hot eloths or placing it in hot water, often 
will result in gangrene, 


HE old method of rubbing the frozen 
member first with snow in as good 
fas it ever was. Gradually, as the flesh 
thaws out, the color will return and the 
dreulation will be re-established. If 
‘snow is not available, rub with cold water, 
sand do it all in the open air, not in a warm 
No directions for the care of the skin, 
in winter or summer, would be complete 
‘without reference to your general health, 
for the skin is often a good index of a 
man’s condition. Follow a varied dict, 
ing particularly eareful to include green 
vegetables and milk, which provide vita- 
nes as well as nourishment; but avoid 
any excess, especially of sweets and meat 
Ordinarily, in the United States, more 
harm is done by overeating than by 
undereating. 

Take eight hours’ sleep every night, 
always rest half an hour before the hearty. 
meal of the day. Last, and the most 
difficult to follow, take at least an hour's 
exercise in the open air every day. In 
other words, put yourself, and keep your- 
self, in the best possible physical condi- 
tion, and you will be relieved of many of 
the ‘annoyances that in their sum total 
make the difference hetween comfort and 
misery, between spontaneous cheerfulness 
and continual ill humor. 
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How I Play Radio Doctor 


voltage is lower than these values, you 
must get new B batteries. Discard only 
those that are low, in case you have two 
or three B batteries. 

To test the telephone plug, touch the 
point of the plug to one terminal of a 22- 
Volt battery'and connect the wire from 
the barrel of the plug with the other 
battery connection. This should give a 
strong click. If it does not, take off the 
plug and touch the telephone cord tips to 
the battery terminals, If you hear no 
sound or only a very weal sound, the 
telephone cord is broken inside the insula- 
tion oF the magnets have lost their mag- 
netism. Take the telephones back to 
the dealer, but do not open them to ex- 
amine the You may accidentally 
break one of the tiny wires. 

Some types of loudspeaiers and tele- 
phone recelvers must be connected in a 
certain way. Ifthe tips are reversed when 
they are connected with the plug, the si 
pala will be weaker and, in a short time, 
the permanent magnets may lose theit 
‘mugnetism. You can experiment by con- 
necting the tips one way and then the 
‘ther to see if there is any difference in the 
fignal strength. Leave them in the posi- 
tion that gives the loudest signals, 

‘When you buy a radio set, ask the 
dealer whether the positive lead from the 
phones should be connected. with the 
point or the barrel of the plug. Most 
phones have a terminal on the receiver 
cap marked +, If this is the case with 
the new set, be sure that lead goes to the 
part of the plug that the dealer says should 
take the positive tip. 

‘You may find that all these tests do not 
bring out the source of trouble. If they 
do not, the trouble may be in the tubes, 
for ut’ times the tubes will light even 
though they are defective, It is always 
well to buy tubes from a dealer who has 
fone of the standard tube-testing instru- 
ments, ‘Then you can be sure that your 
tuber will be right when you buy them. 
Dealers handling standard makes always 
will ropluce defective tubes if the fila 
ments have not been burned out. 


HERE are two other things that must 
be considered. ‘The first is the 
battery charger. Once you ha 
h this device you should 


acquainted w 


lead from the charger to 
the positive terminal on the storage bat- 
tery. Some people think that, since posi~ 
tive usually goes to negative, the + ter- 
minal of the charger should go to the — 
connection on the battery. As a matter of 
fact, in this case positive goes to positive. 

Sticceasful battery substitutes now are 
being put on the market and every one is 
thinking about using them instead of 
batteries. Unless you get a device that 
will replace A, B, and C batteries, you 
will not save money, although, to be sure, 
it is much easier to hook on to the light 
socket and do away with the necessity of 
bringing home B batteries. When you 
buy a substitute device, get it from a 
dealer who can install it for you. Once it 
is put in, you will have no trouble using it. 


To everyone on the list-give Eveready \flashlights! 


AGAIN the Christmas season! 
‘Suggestions and counter-sug- 
estions. . . “Give this”... 
"Give that.” Here's the happy salu- 
tion: Give flashlights. Everybody 
wants an Eveready. 

Because it is a gift that is good- 
looking as well as practical and safe; 
because it appeals alike to young and 
old; because it does so much and 
costs so litle. 

Everybody wants an Eveready. 
‘There are the Eveready Focusing 
Flashlights, with 200, 300 or 500 
foot range. Great for motorists and 
motor-boatists. Broad-beam lights 
for Mother and Dad to use around 
the house. Handsome nickel or 
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ribbon black eases. Just take your 
gift list to the nearest Eveready 
dealer. Save wandering and won- 
dering. 

‘The improved Eveready line com- 
prises twenty-two fine flashlights in 
four general types. New designs, 
New features, But old prices—65¢ 
to $4.50, complete with battery— 
anywhere in the U.s. A. 

Buy them from any electrical, 
hardware or marine supply dealer, 
drug, sporting goods or general 
store, garage or auto accessory shop. 

Monalctred vd guarentee by 
Nariowan Caxnox Comrany, Inc, 
New York San Franciseo 

“Canaan Natonsl Cato, Co, Limited ‘| 


"Foronto, Ontario 
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You fellows who don’t claim to know all about condensers, may 
earn something worth while about a friendly condenser. You, too, 
not know what a real pal your Radio set is until you equip it with 
2 Rathbun single-hole-mounting Superior Condenee 
Compare ‘em at your dealers or write (mention. ilar Science Monthly) for 
complete details, Prices: 


"3 to 43 Plates”—$1,00 to $6.00, Rathbun Manufacturing 
‘Company, Inc., Jamestown, N. Y. 
SUPERIOR CONDENSERS 
‘Molded on ‘original single-hole-mounting low-loss 
w itionally guaranteed Condenser. 


Don’t Blame 
Your Set! 


If the batteries run down, you're 
lucky to get anything but 
“sounds.” 

APCO Battery Charger keeps 
radio. batte ive. Works 
noiselessly, ly 
fully charging any radio batter 
over-night for a few cents. 715 
ampere capacity. Pays for itself || 
in six months. Guaranteed one 


srwhite gold looks end 
On sea lke patina 


APCO MFG. CO. 


Baker Street, Providence, R. 1. || tired. 
APCO BALRS Mig. Ca = 

P © | | resent tome” Trin ep fees Trade Mace 

for and “B” Batteries wee diamante 


"her 


Confessions of a Radio Gyp 


(Continued from page 78) 
‘we got full price for tubes, but when the 
national manufacturers caught up with 
the market, we had to cut prices on the 
bootleg variety to meet the competition, 
‘Now all makes of tubes are gypped at cut. 
Prices. 


“THz jobbers help the gyps to do that, 
‘A jobber often will sell a large order 
of tubes at a small ‘margin of profit for 
‘cash. ‘There usually isn't much profit for 
the yp in selling genuine tubes at cut 
prices on this basis, but the cut rates on 
fubes generally ‘will entice the customer 
into the store, after which the gyp will 
use his wiles to unload a quantity of other 
goods on him. Often you will find, if you 
{ey to buy the tubes that are advertised 
at cut rates, that there's a string on the 
offer. Before you can buy a tube, you 
must buy other merchandise—usually 
stuf that you don't want and that is no 
rood. 

Formerly we used tubes to help us sell 
sets. All the sets on display in our show- 
cases contained good tubes, 80, of course, 
i the customer wanted a demonstration, 
the ‘set worked. But if the customer 
bought the set, while it wasbeing wrapped 
‘up, one of our helpers would slip in 
of bootleg tubes. If the purchaser came 
back, we told him that the location of his 
home must be bad for radio reception, 
and pointed out to him how well the vet 
had worked in the store, 

‘Most of the time he'd believe us, be- 
cause it had become pretty well known 
that certain places were “ded spots” for 
radio, When he was convinced that the 
fault Tay in the location of his home, it 
was comparatively easy to sell him a lot 
of additional parts that he didn't need 
and that wouldn't help his set any. 


| GPEAKING of radio sets, they're the 

big sellers now. ‘The public isn't buy 
ing so many parts as it used to, But 
many a patented set has been sold over a 
fy counter that never saw the factory 
of the company whose name and serial 
umber it carried, “Many ex-tube boot- 
| Ieggers now are bootlegging the more 
popular vets. 

‘You may have wondered how we ean 
| offer some sets at the prices we do, Some- 
| times this has been done just to get even 

with a manufacturer who wouldn't vel 
Us his produets. We'd go out and buy the 
seta that the manufacturer wouldn't vel 
Us at the retail stores, and advertise them 

Unbelievably low rates. We'd ft tl 
With poor tubes, hook up the batteries 
‘wrong, and then, when the customer 
fame in for a demonstration, we'd show 
him the set and tell him it was no good. 
‘That way of getting even with a manu- 


until one gyp was arrested and convicted 
for unfair practices. 

‘One thing that has hurt the gyp stores 
is the number of broadcasting stations 
installed in the big cities. Receivers made 
by gyp manufacturers are never very 
strong on selectivity, and, if two or three 
local stations happened to be on the air 
at once while the customer was getting a 

(Continued 173 
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Confessions of a Radio Gyp An Amazing Advancein 


(Continued from page 1 


demonstration, it would be impossible to 
sell him the set. ‘Then along came some- 
body with the wave-trap idea. It didn't 
take us long to see that wave-traps were 
what we needed to sell our bad receivers. 
So, when giving a demonstration, we'd 
hook a wave-trap up in the aerial where 
the customer couldn't see it, and let a 
clerk operate it while another cleric was 
demonstrating the set. 

‘Then, of course, if the customer came 
back to complain’ that his set wouldn't 
work as well at his home as it did in the 
store, we'd blame it on his location—and 
sell him a wave trap. Some of these wave 
traps worked, others didn’t; for we'd 
made them out of cardboard couplers 
and gyp condensers. A good wave-trap 
‘was an efficient device, but the imitations 
that the gyps put out destroyed public 
confidence in it, and now you seldom 
‘Bee one, 


OUDSPEAKERS, too, have been 
very profitable to the yp. It's eaxy 

to take the reproducing unit from a good 
horn and substitute a cheap one. ‘Then 
the price ‘of the horn ‘an be. cut with 
prog, After that the good unit ean be 
ted ‘as a phonograph attachment and 
bald atm good priee. 

ven batteries have been gypped soe-| 
cosfully. The gyp manufacturer finds 
ian fo mace B batterie cape 

unt and some gort of chemical mixture RITE TODAY for full particulars of thie most exceptional offer. Marshall 
in cheap cans. ‘They run for a couple ot | W Sars embody the very fatest improvecnenta Restn te relists ee 
wwooks and then die, ‘That's always been fal pew principle avalved a proving the sensation ofthe 19063 radio 
ood burineas forthe gype, because of the aro 
Tepenter trade from aureomers who don't 
Innow any better. 


er 

T remember a cheap grid lnk that a | | adopswhichlnvarablyreduceeficiency, The Marsall Tuned Radio Frequency 
gyp manufacturer put out, One day a Receiver brings to radio a new degree of musical quality, Its selectivity will de- 
fellow from a testing laboratory eame a Perce armas operates Yet tla 00 enny to tune thet the novice 


into our place and bought one. He didn’t | 
tell me what he wanted it for until he was 
on his way out, or I'd never have sold it 
to him, 

A long time afterward I happened to 


meet this man on the street ~ [your deposit 
"How about that grid leak you were don't risk a cent when order 

going to test?” I asked. must be satistied, or we don't do the business. 
He didn’t remember me at first, but Is it any wonder that the radio buyers the country over are rushing to take ad- 

when T told him who I was, he laughed Yantage of such an offer?” If YOU are interested, figure on getting your order 
“Why, that leak wasn't any good at in early, while prompt shipment can be made. Everyone predicts serious ahort- 


all,” he said; “but its mount was of such ‘age of radio supplies this season. Send for full particulars today. 


poor material that it made a good leak Beautiful Solid 


in itaelf,” 


PP HINK of that, will you! T never 
could understand why we sold so re 


leaks. ical 
me radio basi 


many of the 
But as [said before, the gypping busi- 
rosa isn’t what it used to be. ‘The people 
won't bother chasing cut prices while 
they can buy the best sets, manufacturer's 
guarantee, and everything, on ti 


E 
i 


played out altogether. ‘Ther 
plenty of gypping going on, and the man | 
who doesn’t know much about radio had 

better watch his step when he buys. The 
Dublie's best protection lies in buying | 
only articles made by manufacturers 

whose names and trade marks are well 
known, and then only when the article 
is in sealed container with the seal 
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Adopted by 
Leading Manufacturers 


HE unqualified endorsement 
of these leading radio manu- 
facturers in in itself the greatest 
recommendation of | Spaulding 
Bakelite-Duresto quality. 
These men know bakelite 


gs that ie 
an ever 


Fe eficieney and lantiog beauty, you 


shod Sine “atchte Doro 
dle cin fur a 
Look for Hakelite-Durerto panel on the 
sea yoabey 


Manufacturers 


rho deste wo ulld quay fat thee pects 


Write nearest offce for descriptive circular. 


Spaulding Fibre Company, Inc. 
Factory : Tonawanda, N.Y. 


BAKELITE- 
eo DURESTO 
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A-B-C’s of Radio Language 


$0) 


this transfer of electrical energy is 
thing like the transfer of heat from a piece 
of red-hot i 


of the induced energy from the second coi 
‘back to the first, and from the first coil in 
‘turn back to the second, quite as two elec- 
trie fans facing each other might blow bits 
of a handful of confetti back and forth 
between them. ‘This bandying of electri- 
cal energy back and forth is called mutual 
inductance. A coil also has the odd prop- 
erty of inducing a magnetic field on iteelf 
by self induction. 

‘Years ago an electrical experimenter 
discovered that the mutual inductance 
between two coils varies in accordance 
with the distance between them and the 
angles at which they are placed with refer- 
ence to each other. ‘This principle was 
utilised in designing the device we are 
examining. ‘The amount of mutual in- 
ductance between two coils is called the 
coupling. Hence, rariocoupler is a vivid 
and understandable name for a device 
that permits mutual inductance to be 
varied at will by rotating one coil about 
its axis within the other. 

‘A somewhat similar device found in 
some sets is called a variometer. ‘This also 
is used to vary inductance and consists of 
two coils, one of which turns inside the 
other, but, instead of being separate, ax 
in the variocoupler, the two coils are con- 
nected in series, 


IKEWISE variable inductances are 
produced in crystal sets by mount- 
ing two parallel coils one inside theotherso 
that the outer coil may be moved back 
and forth over the inner, or by providing a 
single coil with one or two slides that hay 


‘oil by making contacts at various points. 

Indeed, a method very similar to this 
last in employed in the net we are inspect- 
ing. ‘The primary coll ofthe variocoupler 
has been lapped at various points, each an 
equal number of turns from the next. 
Wires from these tape are connected with 
the pointe to which you may move the 
switch you see on the front of the panel by 
turning the knob marked “Primary In- 
ductance." Each time you move the 
switch from one point to another, the 
effect is to increase oF decrease the size 
of your primary coll. 

Thus, in addition to varying the mutual 
inductance between the two coils that 
make up the variocoupler, you also are 
able to vary the inductance of the prima 
coil, giving you a greatly increased varia- 
ton In tuning. 

Now, to complete the operation of 
tuning, there is another factor in addition 
to varying the inductance of your set to 
accommodate it to the frequency or wave 
length of the radio waves you desire to 
admit, You must vary another electrical 
property, known as capacity. ‘This you 
accomplish in the particular set we are 
considering by turning the dial lettered 
“Antenna Condenser.’ 

The antenna, of course, is the serial. 
Bach aerial has what is called a nofural 


riod of vibration, or natural frequency, 
just as each string of a musical instrument 
‘has its natural tone unless otherwise 
tuned. ‘This makes the aerial sensitive to 
radio waves of a certain frequency, just a8, 
the string of a musical instrument will 
vibrate in sympathy when the note to 
which it is tuned is sounded on another 
instrument near by. And, as with a 
‘musical string, you make your aerial sen- 
sitive to other frequencies by changing its 
Jength—not actually, but by adding or 
faking away eapacity by means of the 

‘A condenser is u device that will store 
up electrical charges, It is not to be eon- 
fused with a storage battery, for the latter 
stores up quite a different kind of elec- 
tricity and in a different way. Two or 
more conductors of electricity, separated 
from one another by a non-conductor, 
form a condenser. ‘Thus, two sheets of 
tinfoil placed on opposite siden of 
of glass will be a condenser and will store 
up electricity that is admitted to the ti 
{oll until the accumulated charge becom« 
too great, ‘Then the charge discharges 
bby leaping from one sheet of tin-foil to 
the other, ‘The conductors in a condenser 
are known as the plates, the —non- 
conductor, the disleetric. 


N 'THE condenser in our set the air is 
the dielectric. ‘The plates are tho 
parallel metal sheets, one oot of which slips, 
between the plates of the other set. when 
you turn the condenser dial, somewhat as 
You might entwine your fingers. ‘The two 
sets of plates, however, unlike your fin~ 
ers, do not touch; they must always re- 
main separated by the air dielectric if the 
device is to function ax a condenser. 

‘This sort of device in called a variable 
condenser for the obvious reason that it 
permits you to vary its eapacity by tur- 
ing the imob, the capacity being greatest 
when the plates are closed 
Tess as the two wets are sepa 
condensers of this type there ia single a 
ditional plate, operated by aseparate knob, 
Which may be adjusted after the setting of 
the condenser has been made, ‘The trifling 
variation in eapacity possible through the 
use of this device permits of finer tuning. 
Such a device in ealled a rernicr. 

‘As explained in previous articles, the 
radio waves that reach your antenna are 
alternating current waves of high fre- 
quency. Any electric circuit offers oppo- 
sition to alternating current, this opposi- 
tion being ealled fmpedanee. 

In the set we are consideri 
other set for that matter, you admit waves 
of a particular frequency. by adjusting 
{your inductance and capacity so that the 
impedance is low with regard to that fre- 
queney and high with regard to all other 
Frequencies, That is the purpose of the 
three knobs at the left-bund side of the 
panel and the devices within the set with 
Which they are connected. 

Tn sets of very recent design the trend 
has been toward supplying them with 
fixed inductances—that is, unadjustable 
coils—and tuning entirely by varying the 
capacity by means of condensers. 
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COCKADA RECEIVING SET SET: Our Guarantee £ ea HEREINARTZ ee | f 
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TRADE MARK 


RADIO REPRODUCTION | \ 


“Speaker 


HE material of the horn itself 
plays an important part in the 
faithfulness of Atlas Radio Reproduc- 
ion. The magnified cross-section 
/below shows how the resilient core 
‘absorbs the vibrations of the horn 
/ material;while the rigid surface con- 
/ serves the sounds you gught to hear 
—as you want to hear them. / 
/Multiple Electric Products Co, Inc, 
36 Spring St, Newark,/N. J, Dept. A / 
we ‘New York, Boston, Philadelphia, Baltimore, Ps 


Pittsburgh, Detroit, Chicago, St Louis, Denver, 
550 Howard Street, San Francisco. 


New Atias speaker with 
the exclusive and strik- 
ingly beautiful bronze 
brown ripplefinish. 


compl 
with attachment 


couplings, to fit all 


standard phono- 
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“From Dot and Daddy’—a Kodal 

It has been hard for Dot to keep the 
big secret but she managed somehow, and 
mother is the most surprised person in the 
world. And pleased too. A Kodak is just 
what she wanted. 


Autographic Kodaks $6.50 up 


Eastman Kodak Company, Rochester, N.Y ., rie Kodak cig 


The finest gift of all! 


The gift that keeps on giving—that keeps on giving some- 
thing new. For no matter what kind of music you may want 
or when you may want it, a Victrola Instrument and Victor 

ords give you every kind of music—hetter. 
he most brilliant opera house in the world can offer no 
such great company of artists as that shown above, but every 
Victor Record made is made by an artist of distinction in 
some particular field. From the great music of the world to the 
most alluring dance or the trickiest bit of the names that 
everybody knows, the names that really count—are found on 
Victor Records. Let the nearest dealer show you. Victrolas 
are listed from $25 up—and any one of them will play any 
of the nine thousand Victor Records. 


te v 


\ as ; 
‘y) Victrola 
* Victor Talking Machine Company, Camden,N.J. 


Machine Co. of Canada, Ltd. Montreal 


¢ is but one 
mpany 


and that is made by the 
these Victor trade marks 


f 


